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BACKGROUND 
• U.S.E.P.A. closely monitors areas that exceed safe 
levels of Ozone.  
• Reducing oxides of nitrogen (NOX) contributes to 
reductions in Ozone. 
• Hence, controlling NOX emissions is a priority in 
Texas. 
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  Houston…we have a problem! 
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Texas has nonattainment or affected counties, 
and near-nonattainmtent counties. 
  
LEGISLATIVE RESPONSE 
Senate Bill 5 (77th Legislature, 2001)  
Ch. 386. Texas Emissions Reduction Plan  
Sec. 386.205. Evaluation Of State Energy Efficiency Programs (with PUC) 
Ch. 388.  Texas Building Energy Performance Standards  
Sec. 388.003.  Adoption Of Building Energy Efficiency Performance Standards.  
Sec. 388.004.  Enforcement Of Energy Standards Outside Of Municipality.  
Sec. 388.007.  Distribution Of Information And Technical Assistance.  
Sec. 388.008.  Development Of Home Energy Ratings.  
 
TERP Amended (78th Legislature, 2003)  
Ch. 388.  Texas Building Energy Performance Standards  
(HB 1365) Sec. 388.004. Enforcement Of Energy Standards Outside Of Municipality. 
(HB 1365) Sec. 388.009.  Energy-Efficient Building Program.  
Ch. 388.  Texas Building Energy Performance Standards 
(HB 3235) Sec. 388.009. Certification of Municipal Inspectors. 
 
TERP Amended (79th Legislature, 2005)  
Ch. 382. Health and Safety Code  
(HB 2129) Sec. 386.056 Development of Creditable Statewide emissions from wind 
and other renewables.  
(HB 965) Sec. 382.0275 Commission Action Relating to Water Heaters 
 
TERP Amended (80th Legislature, 2007) 
Ch. 382. Health and Safety Code 
          (HB 3693) Sec. 388.003 added subsection (b-1), (b-2), (b-3) that allows SECO to adopt 
          new editions of the IECC based on written recommendations from the Laboratory. 
          (HB 3693) Sec. 388.008 Development of Standardized report formats for newly 
          constructed residences. 
Ch. 386.252 Health and and Safety Code 
         (SB 12) Section 388.03 added subsection (b-1), (b-2) allows SECO to adopt new editions 
          of the IECC based on written recommendations from the Laboratory. 
 
 
TERP Amended (81st Legislature, 2009)  
Ch. 382. Health and Safety Code 
(HB 1796) Section 23 amends Sec. 386.252 (a) and (b) 
extends date of TERP to 2019 and requires Commission to 
contract with Laboratory for creditable EE/RE emissions 
reductions. 
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    Upgrade Impact 
  Use  NOx  Avg.Life Factor 
Industries: 60% 23% 5 – 20 yr 1 – 5 
Vehicles: 19% 54% 7 – 10 yr 4 – 5 
Buildings:  21% 22% 25 – 50 yr 5 – 11 
 
Buildings substantially impact emissions!   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
             SOURCE: Statewide Use: USDOE/EIA, 1999   
                                 Statewide Emissions: TCEQ 2009 
ENERGY EMISSIONS - IMPACT FACTOR 
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OZONE ALERTS – Why spatial & temporal? 
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EPA GUIDANCE ON SIP CREDITS FROM EE/RE (2004) 
• Quantifiable: The emission reductions generated by measures to 
reduce emissions must be quantifiable and include procedures to 
evaluate and verify over time the level of emission reductions actually 
achieved. 
 
•  Surplus: Emission reductions are surplus as long as they are not 
otherwise relied on to meet air quality attainment requirements in air 
quality programs related to your SIP.  
 
•  Enforceability: Measures that reduce emissions from electricity 
generation may be: (1) Enforceable directly against a source; (2) 
Enforceable against another party responsible for the energy 
efficiency or renewable energy activity; or (3) Included under our 
voluntary measures policy.  
 
•  Record Keeping:  The measure should be permanent throughout 
the term for which the credit is granted unless it is replaced by another 
measure or the State demonstrates in a SIP revision that the emission 
reductions from the measure are no longer needed to meet applicable 
requirements. 
 
EPA CRITERIA FOR SIP CREDITS 
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NOx REDUCTIONS FROM CODE COMPLIANT 
CONSTRUCTION 
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NOx REDUCTIONS FROM CODE COMPLIANT 
CONSTRUCTION - VALIDATION 
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NOx REDUCTIONS FROM CODE COMPLIANT 
CONSTRUCTION – NEW TOOLS 
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NOx REDUCTIONS FROM CODE COMPLIANT 
CONSTRUCTION – NEW TOOLS 
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NOx REDUCTIONS FROM CODE COMPLIANT 
CONSTRUCTION – NEW TOOLS 
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NOx REDUCTIONS FROM CODE COMPLIANT 
CONSTRUCTION – NEW TOOLS 
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TOP-DOWN ANALYSIS OF STATE-WIDE 
ENERGY USE (SEEC PROJECT) 
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AL AR FL GA LA MS NC OK SC TN TX VA US
     USEIA Data Analyzed Top-down 
to look for reduced Energy use 
(12 states from 2000). 
 
• Overall Energy Use/Cap = flat 
• Texas Energy Use/Cap = flat   
     USEIA Data Analyzed Top-
down to look for reduced 
Energy use (Texas from 2000). 
 
• Industrial energy use down 
• Residential/Commercial =  
flat/down 
• Transportation = flat 
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RENEWABLES: WHAT ARE THEY? 
Wind energy is the largest portion. 
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RENEWABLES: WHAT ARE THEY? 
Wind energy is the largest portion. 
Landfill gas, hydro are next. 
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RENEWABLES: WHAT ARE THEY? 
Wind energy is the largest portion. 
Landfill gas, hydro are next. 
Biomass, solar are smallest 
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WIND PROJECTS IN TEXAS 
Jul-2012; 13,609 
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Texas Wind Power Generation (Source: ERCOT & PUCT)
MW Actual and Announced 
MW -Senate Bill 20  
Wind energy farms coming on-
line ahead of legislative goals. 
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WIND PROJECTS IN TEXAS 
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WIND PROJECTS IN TEXAS 
Substantial increases in measured electricity from wind energy. 
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WIND PROJECTS IN TEXAS 
Substantial increases in measured electricity from wind energy. 
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Ercot Data - MWH Ercot Data - MW Total Installed Capacity in Ercot Area by 2009 Total Installed Capacity in Texas by 2009
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WIND PROJECTS IN TEXAS 
Substantial increases in measured electricity from wind energy. 
However, wind generation during Ozone Season Period less than 
other periods. 
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Wind Farms
Wind Power Generation in Ozone Season Period in Texas 
2008 OSD Measured MWh/day  (ERCOT Original Data)
1999 OSD Estimated MWh/day Using 2008 Daily Model 
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Wind Farms
Wind Power Generation in Texas 
2008 Measured MWh/yr (ERCOT Original Data)
1999 Estimated MWh/yr Using 2008 Daily Model 
RESULTS: WIND ANALYSIS – ALL SITES 
Method used to Analyze Total Wind Production in 2009. 
Results: 
Weather-normalizing 
to 1999 with 1999 
and 2007 eGRID 
produces more 
accurate savings. 
p.  26 Energy Systems Laboratory  © 2010 
Final result: prediction of NOx reduction in 1999 and 
 2007 (annual and OSP) by county using EPA’s 2007 eGRID. 
RESULTS: WIND ANALYSIS – ALL SITES 
p.  27 Energy Systems Laboratory  © 2010 
Final result: prediction of NOx reduction in 1999 and 
 2007 (annual and OSP) by county using EPA’s 2007 eGRID. 
 
Area County
American 
Electric 
Power - 
West 
(ERCOT)
/PCA
NOx 
Reductions
 (lbs)
Austin
Energy/PCA
NOx 
Reductions
 (lbs)
Brownsville
Public Utils
Board/PCA
NOx 
Reductions
 (lbs/year)
Lower 
Colorado
River
Auhotrity
/PCA
NOx 
Reductions
 (lbs)
Reliant 
Energy
HL&P/PCA
NOx 
Reductions
 (lbs)
San 
Antonio
Public 
Service 
Bd/PCA
NOx 
Reductions
 (lbs)
South 
Texas 
Electric 
Coop
INC/PCA
NOx 
Reductions
 (lbs)
Texas 
Municipal
Power 
Pool/PCA
NOx 
Reductions
 (lbs)
Texas-
New 
Mexico 
Power 
Co/PCA
NOx 
Reductions
 (lbs)
TXU 
Electric/P
CA
NOx 
Reductions
 (lbs)
Total Nox 
Reductions
(lbs)
Total Nox 
Reductions
(Tons)
Brazoria 0.00957217 2.34075501 0.011806715 0.098993441 0.007069474 0 0.004263638 0.151595666 0.0710018 38.7119386 0.01614 3.182827415 0.006781 0 0.0051797 0 0.126288 1.461166579 0.008772 10.33928222 56.28655893 0.028143279
Chambers 0.0218814 5.3508231 0.027103415 0.227248676 0.016160386 0 0.009125896 0.324475559 0.1658435 90.42200232 0.037677 7.429868134 0.015138 0 0.0096055 0 0.011582 0.134001143 0.015905 18.74771229 122.6361312 0.061318066
Fort Bend 0.05569551 13.6196448 0.068987309 0.578424327 0.041133619 0 0.023228475 0.825899453 0.4221274 230.1544143 0.095902 18.91151384 0.038531 0 0.0244493 0 0.029479 0.341077987 0.040484 47.7192346 312.1502093 0.156075105
Galveston 0.02755599 6.73847344 0.033893644 0.28418137 0.020351324 0 0.012791501 0.454807907 0.2014466 109.8337415 0.045813 9.034064445 0.019824 0 0.0167751 0 0.594657 6.880241032 0.028709 33.84025126 167.0657609 0.08353288
Harris 0.07736057 18.9175659 0.09582276 0.803426261 0.057134232 0 0.032264145 1.147167017 0.5863312 319.6824408 0.133207 26.26792505 0.05352 0 0.0339599 0 0.040946 0.4737543 0.056232 66.28159376 433.5738731 0.216786937
Liberty 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Montgomery 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Waller 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Hardin 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Jefferson 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Orange 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Collin 0.00176365 0.4312784 0.003151138 0.026420724 0.001302533 0 0.005050143 0.179560225 0.0020858 1.137203735 0.000604 0.119122417 0.015958 0 0.0637888 0 0.000846 0.009789886 0.004013 4.730426406 6.633801793 0.003316901
Dallas 0.00504555 1.2338272 0.005305276 0.044482104 0.003726366 0 0.008757286 0.311369478 0.0024131 1.315675221 0.000782 0.154259527 0.00931 0 0.033672 0 0.008209 0.094981107 0.044002 51.86601675 55.02061139 0.027510306
Denton 0.00063576 0.15546667 0.001170951 0.009817839 0.000469535 0 0.001874207 0.06663832 0.0007854 0.428236526 0.000227 0.044702626 0.006096 0 0.0243999 0 0.00025 0.002896576 0.00114 1.343218739 2.050977293 0.001025489
Tarrant 0.01557224 3.8079984 0.015705165 0.131680013 0.011500796 0 0.026002176 0.924519744 0.006807 3.711338337 0.002244 0.442473414 0.022184 0 0.0770985 0 0.02638 0.305215022 0.141667 166.9851472 176.3083722 0.088154186
Ellis 0.00350282 0.85657195 0.003532723 0.029620129 0.002586991 0 0.005848935 0.207961662 0.0015312 0.834829214 0.000505 0.099530061 0.00499 0 0.0173426 0 0.005934 0.06865513 0.031867 37.56167358 39.65884172 0.019829421
Johnson 0.00033718 0.0824522 0.000621017 0.00520692 0.00024902 0 0.000993991 0.03534183 0.0004166 0.227116504 0.00012 0.02370817 0.003233 0 0.0129406 0 0.000133 0.001536208 0.000604 0.712380017 1.087741852 0.000543871
Kaufman 0.00649275 1.58772188 0.006548174 0.054903184 0.004795187 0 0.01084145 0.385472909 0.0028381 1.547420047 0.000936 0.184486611 0.009249 0 0.0321458 0 0.010999 0.127257555 0.059067 69.62344603 73.51070822 0.036755354
Parker 0.00047595 0.11638804 0.000876616 0.007349994 0.000351511 0 0.0014031 0.049887889 0.000588 0.320593556 0.00017 0.033466024 0.004564 0 0.0182667 0 0.000187 0.002168483 0.000853 1.00558277 1.53543676 0.000767718
Rockwall 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Henderson 0.00095027 0.23237697 0.000958382 0.008035561 0.000701818 0 0.001586741 0.056417328 0.0004154 0.226478441 0.000137 0.027001227 0.001354 0 0.0047048 0 0.00161 0.018625255 0.008645 10.18999952 10.7589343 0.005379467
Hood 0.01232788 3.0146302 0.012433111 0.10424546 0.00910469 0 0.020584816 0.731902919 0.0053888 2.938108547 0.001776 0.350287363 0.017562 0 0.0610356 0 0.020884 0.241625738 0.112152 132.1950315 139.5758317 0.069787916
Hunt 0.00635121 1.55310972 0.006405424 0.053706301 0.004690653 0 0.010605108 0.377069643 0.0027763 1.513686463 0.000915 0.180464823 0.009048 0 0.031445 0 0.010759 0.124483355 0.05778 68.10566269 71.908183 0.035954091
El Paso Area
El Paso 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bexar 0.03112811 7.61199305 0.048234164 0.404419512 0.0229895 0 0.084461674 3.00307498 0.0010637 0.579974722 1.065347 210.0825792 0.043667 0 0.0043501 0 0.000484 0.005600405 0.002333 2.74945859 224.4371004 0.11221855
Comal 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Guadalupe 0.00200761 0.4909362 0.076651484 0.642684628 0.00148271 0 0.134326688 4.776049251 0.0012416 0.676924327 0.003567 0.703496294 0.001066 0 0.0018623 0 0.000403 0.004664522 0.001842 2.170859892 9.465615115 0.004732808
Wilson 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bastrop 0.00446951 1.0929642 0.170648096 1.430799542 0.003300936 0 0.299049574 10.63284975 0.002764 1.507026893 0.007942 1.56618368 0.002372 0 0.0041461 0 0.000898 0.010384559 0.0041 4.83295415 21.07316277 0.010536581
Caldwell 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Hays 0.00246935 0.60384953 0.094281013 0.790499475 0.001823727 0 0.165221279 5.874521127 0.0015271 0.832614166 0.004388 0.865297577 0.001311 0 0.0022907 0 0.000496 0.005737343 0.002265 2.670148825 11.64266804 0.005821334
Travis 0.00050761 0.1241295 0.298194277 2.500210934 0.000374892 0 0.033779905 1.201060565 0.0003331 0.181633585 0.000902 0.177843719 0.00027 0 0.0004695 0 0.000103 0.001189882 0.000465 0.548265572 4.734333759 0.002367167
Williamson 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Gregg 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Harrison 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Rusk 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Smith 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Upshur 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Nueces 0.22352453 54.6601425 0.00447587 0.037527946 0.165082827 0 0.007477478 0.265865282 0.001651 0.900175311 0.001598 0.315097338 0.04596 0 0.0071176 0 0.001581 0.01829031 0.008136 9.590243216 65.78734188 0.032893671
San Patricio 0.05533089 13.53048 0.001107949 0.009289605 0.040864326 0 0.001850962 0.065811846 0.0004087 0.222827887 0.000396 0.077998667 0.011377 0 0.0017619 0 0.000391 0.004527553 0.002014 2.373952722 16.28488828 0.008142444
Victoria Area
Victoria 0.02060475 5.03863583 0.002090584 0.017528505 0.015217528 0 0.003408874 0.121204151 0.0011319 0.617162515 0.000524 0.103341756 0.495811 0 0.0305841 0 0.00045 0.005205996 0.002128 2.507874736 8.410953493 0.004205477
Andrews 2.5653E-05 0.00627304 2.58716E-05 0.000216921 1.89456E-05 0 4.28342E-05 0.001522991 1.121E-05 0.006113808 3.7E-06 0.000728901 3.65E-05 0 0.000127 0 4.35E-05 0.000502791 0.000233 0.275080068 0.29043852 0.000145219
Angelina 0.00032149 0.07861642 0.000324234 0.002718544 0.000237435 0 0.000536817 0.019086782 0.0001405 0.076620867 4.63E-05 0.009134898 0.000458 0 0.0015917 0 0.000545 0.006301188 0.002925 3.44742127 3.639899969 0.00181995
Bosque 0.00093945 0.22973147 0.001730301 0.014507718 0.000693828 0 0.002769496 0.09847075 0.0011606 0.63280064 0.000335 0.066056604 0.009008 0 0.0360555 0 0.00037 0.00428024 0.001684 1.984860294 3.030707714 0.001515354
Brazos 0.00191393 0.46802688 0.003525105 0.029556256 0.00141352 0 0.005642234 0.200612298 0.0023645 1.289190864 0.000682 0.13457567 0.018351 0 0.073455 0 0.000754 0.00872004 0.003431 4.043712346 6.174394357 0.003087197
Calhoun 0.08852525 21.6477478 0.001772635 0.014862667 0.065379841 0 0.0029614 0.105293992 0.0006539 0.356507818 0.000633 0.124791986 0.018202 0 0.0028189 0 0.000626 0.007243743 0.003222 3.798145366 26.05459341 0.013027297
Cameron 0.05467229 13.3694279 0.001094762 0.009179032 0.285623104 0 0.001828931 0.065028494 0.0004038 0.220175586 0.000391 0.077070256 0.011242 0 0.0017409 0 0.000387 0.004473662 0.00199 2.345695775 16.09105071 0.008045525
Cherokee 0.003513 0.85905927 0.003542982 0.02970614 0.002594504 0 0.005865919 0.208565543 0.0015356 0.837253395 0.000506 0.099819077 0.005005 0 0.0173929 0 0.005951 0.068854491 0.031959 37.67074536 39.77400327 0.019887002
Coke 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Coleman 0.0013551 0.33137269 2.71346E-05 0.00022751 0.001000801 0 4.53316E-05 0.001611787 1.001E-05 0.00545724 9.69E-06 0.001910252 0.000279 0 4.315E-05 0 9.58E-06 0.000110884 4.93E-05 0.058140073 0.398830437 0.000199415
Crockett 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Ector 0.00362926 0.88749127 0.003660242 0.030689315 0.002680373 0 0.006060061 0.215468367 0.0015864 0.864963693 0.000523 0.103122756 0.00517 0 0.0179686 0 0.006148 0.071133346 0.033017 38.91752154 41.09039028 0.020545195
Fannin 0.00762852 1.86545875 0.007693632 0.064507284 0.005633999 0 0.012737922 0.45290288 0.0033346 1.818107006 0.001099 0.216758469 0.010867 0 0.0377689 0 0.012923 0.149518454 0.0694 81.80253011 86.36978296 0.043184891
Fayette 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Freestone 0.00377443 0.92299092 0.003806652 0.031916887 0.002787588 0 0.006302464 0.224087102 0.0016499 0.899562241 0.000544 0.107247666 0.005377 0 0.0186873 0 0.006394 0.07397868 0.034338 40.4742224 42.73400589 0.021367003
Frio 0.01476384 3.61031301 0.001497957 0.012559628 0.010903753 0 0.002442547 0.086845912 0.0008111 0.442212918 0.000375 0.074047043 0.355262 0 0.0219143 0 0.000322 0.003730231 0.001525 1.796957168 6.026665906 0.003013333
Grimes 0.00055442 0.13557755 0.001021149 0.008561826 0.000409467 0 0.001634436 0.058113165 0.0006849 0.373451487 0.000198 0.038983742 0.005316 0 0.0212784 0 0.000218 0.002526012 0.000994 1.171378444 1.788592224 0.000894296
Hardeman 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Haskell 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Hidalgo 0.239737 58.6247004 0.004800509 0.040249888 0.177056459 0 0.008019827 0.285148772 0.0017708 0.965465978 0.001714 0.337951681 0.049294 0 0.0076338 0 0.001695 0.019616926 0.008726 10.2858337 70.55896736 0.035279484
Howard 0.00058508 0.14307425 0.000590075 0.004947486 0.000432108 0 0.000976955 0.034736088 0.0002558 0.139442533 8.43E-05 0.016624627 0.000833 0 0.0028967 0 0.000991 0.011467549 0.005323 6.273971764 6.624264296 0.003312132
Jack 0.00217756 0.53249476 0.002196145 0.018413589 0.001608224 0 0.003636037 0.12928102 0.0009519 0.518978216 0.000314 0.061873654 0.003102 0 0.0107811 0 0.003689 0.042680007 0.01981 23.35051292 24.65423417 0.012327117
Jones 0.04250012 10.3928766 0.000851025 0.007135424 0.031388236 0 0.00142174 0.050550638 0.0003139 0.171155993 0.000304 0.059911438 0.008739 0 0.0013533 0 0.000301 0.003477652 0.001547 1.823453253 12.50856103 0.006254281
Lamar 0.00107998 0.26409579 0.001089199 0.009132393 0.000797614 0 0.001803327 0.064118139 0.0004721 0.257392133 0.000156 0.030686821 0.001539 0 0.005347 0 0.00183 0.021167552 0.009825 11.58090675 12.22749958 0.00611375
Limestone 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Llano 0.00124346 0.30407265 0.047475864 0.398061541 0.000918351 0 0.083198331 2.958156211 0.000769 0.419268688 0.00221 0.435726648 0.00066 0 0.0011535 0 0.00025 0.002889079 0.001141 1.344572121 5.862746943 0.002931373
McLennan 0.02303137 5.63203469 0.023227961 0.194754914 0.017009692 0 0.038457253 1.367365927 0.0100675 5.489074324 0.003319 0.654418766 0.03281 0 0.1140288 0 0.039015 0.451413423 0.209526 246.9712543 260.7603163 0.130380158
Milam 0.00165249 0.40409639 0.001666598 0.013973592 0.001220439 0 0.002759294 0.098107996 0.0007223 0.393839036 0.000238 0.046954303 0.002354 0 0.0081815 0 0.002799 0.032388745 0.015033 17.72009543 18.70945549 0.009354728
Mitchell 0.01696145 4.14771237 0.017106233 0.143427271 0.012526789 0 0.028321847 1.00699674 0.0074142 4.042429198 0.002444 0.48194675 0.024163 0 0.0839765 0 0.028733 0.332443449 0.154305 181.8819988 192.0369546 0.096018477
Nolan 0.00060327 0.14752288 0.000608422 0.005101319 0.000445544 0 0.001007331 0.035816143 0.0002637 0.143778245 8.69E-05 0.017141539 0.000859 0 0.0029868 0 0.001022 0.011824112 0.005488 6.469049506 6.830233747 0.003415117
Palo Pinto 0.00307488 0.75192349 0.00566337 0.047484544 0.002270935 0 0.00906471 0.322300076 0.0037988 2.071190633 0.001096 0.216206827 0.029483 0 0.1180115 0 0.001211 0.014009458 0.005512 6.496554826 9.919669855 0.004959835
Pecos 4.2262E-05 0.01033459 4.26225E-05 0.000357369 3.12122E-05 0 7.05678E-05 0.00250907 1.847E-05 0.010072266 6.09E-06 0.001200836 6.02E-05 0 0.0002092 0 7.16E-05 0.000828328 0.000384 0.453183893 0.478486355 0.000239243
Presidio 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Red River 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Robertson 0.00035926 0.08785195 0.000406685 0.003409851 0.000265328 0 0.000358385 0.012742565 0.0015339 0.836302471 0.000356 0.070188153 0.000371 0 0.0009089 0 0.093323 1.079762322 0.001655 1.950383289 4.0406406 0.00202032
Taylor 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Titus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Tom Green 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Upton 3.2238E-05 0.00788339 3.25131E-05 0.000272606 2.38092E-05 0 5.38302E-05 0.001913958 1.409E-05 0.007683282 4.65E-06 0.000916017 4.59E-05 0 0.0001596 0 5.46E-05 0.000631862 0.000293 0.345695786 0.364996901 0.000182498
Ward 0.01980763 4.84370849 0.0199767 0.167494712 0.014628815 0 0.033074321 1.175973218 0.0086584 4.720758551 0.002854 0.562818575 0.028218 0 0.098068 0 0.033554 0.388228261 0.180198 212.4022361 224.2612179 0.112130609
Webb 0.01418005 3.46755379 0.000283942 0.002380714 0.010472596 0 0.000474359 0.016866077 0.0001047 0.057105711 0.000101 0.019989281 0.002916 0 0.0004515 0 0.0001 0.001160309 0.000516 0.608390002 4.173445881 0.002086723
Wharton 0.00015439 0.03775415 0.000191235 0.001603413 0.000114024 0 6.43902E-05 0.002289423 0.0011702 0.637996405 0.000266 0.052423404 0.000107 0 6.777E-05 0 8.17E-05 0.000945481 0.000112 0.132279453 0.86529173 0.000432646
Wichita 0.00021984 0.05375986 0.000221719 0.001859008 0.000162364 0 0.000367089 0.013052014 9.61E-05 0.052395248 3.17E-05 0.00624667 0.000313 0 0.0010884 0 0.000372 0.004308908 0.002 2.357432118 2.489053823 0.001244527
Wilbarger 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Wise 0.00291847 0.71367576 0.002955932 0.02478402 0.002155421 0 0.004892446 0.173953246 0.0012878 0.702115174 0.000424 0.083557137 0.004281 0 0.0149528 0 0.004924 0.056975292 0.026441 31.16583588 32.92089651 0.016460448
Young 0.00549666 1.34413988 0.005543579 0.046480155 0.004059529 0 0.009178198 0.326335184 0.0024027 1.310020999 0.000792 0.156183406 0.00783 0 0.0272141 0 0.009311 0.107734206 0.050005 58.94209298 62.23298681 0.031116493
Total 1.14303735 279.515568 1.154658244 9.681235987 1.089429227 0 1.180868675 41.98634706 1.5393506 839.292446 1.443965 284.7447532 1.481727 0 1.2697054 0 1.151969 13.32840261 1.517783 1789.03256 3257.581313 1.628790656
Energy 
Savings 
by PCA 
(MWh) 244.54 8.38 0.00 35.56 545.23 197.20 0.00 0.00 11.57 1,178.71
Houston-Galveston 
Area
Beaumont/ Port 
Arthur Area
Dallas/ Fort Worth 
Area
San Antonio Area
Austin Area
North East Texas 
Area
Corpus Christi Area
Other ERCOT 
counties
RESULTS: WIND ANALYSIS – ALL SITES 
p.  28 Energy Systems Laboratory  © 2010 
Final result: prediction of NOx reduction in 1999 and 
 2007 (annual and OSP) by county using EPA’s 2007 eGRID. 
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Reductions
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River
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/PCA
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 (lbs)
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Texas-
New 
Mexico 
Power 
Co/PCA
NOx 
Reductions
 (lbs)
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Electric/P
CA
NOx 
Reductions
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Total Nox 
Reductions
(lbs)
Total Nox 
Reductions
(Tons)
Brazoria 0.00957217 2.34075501 0.011806715 0.098993441 0.007069474 0 0.004263638 0.151595666 0.0710018 38.7119386 0.01614 3.182827415 0.006781 0 0.0051797 0 0.126288 1.461166579 0.008772 10.33928222 56.28655893 0.028143279
Chambers 0.0218814 5.3508231 0.027103415 0.227248676 0.016160386 0 0.009125896 0.324475559 0.1658435 90.42200232 0.037677 7.429868134 0.015138 0 0.0096055 0 0.011582 0.134001143 0.015905 18.74771229 122.6361312 0.061318066
Fort Bend 0.05569551 13.6196448 0.068987309 0.578424327 0.041133619 0 0.023228475 0.825899453 0.4221274 230.1544143 0.095902 18.91151384 0.038531 0 0.0244493 0 0.029479 0.341077987 0.040484 47.7192346 312.1502093 0.156075105
Galveston 0.02755599 6.73847344 0.033893644 0.28418137 0.020351324 0 0.012791501 0.454807907 0.2014466 109.8337415 0.045813 9.034064445 0.019824 0 0.0167751 0 0.594657 6.880241032 0.028709 33.84025126 167.0657609 0.08353288
Harris 0.07736057 18.9175659 0.09582276 0.803426261 0.057134232 0 0.032264145 1.147167017 0.5863312 319.6824408 0.133207 26.26792505 0.05352 0 0.0339599 0 0.040946 0.4737543 0.056232 66.28159376 433.5738731 0.216786937
Liberty 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Montgomery 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Waller 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Hardin 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Jefferson 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Orange 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Collin 0.00176365 0.4312784 0.003151138 0.026420724 0.001302533 0 0.005050143 0.179560225 0.0020858 1.137203735 0.000604 0.119122417 0.015958 0 0.0637888 0 0.000846 0.009789886 0.004013 4.730426406 6.633801793 0.003316901
Dallas 0.00504555 1.2338272 0.005305276 0.044482104 0.003726366 0 0.008757286 0.311369478 0.0024131 1.315675221 0.000782 0.154259527 0.00931 0 0.033672 0 0.008209 0.094981107 0.044002 51.86601675 55.02061139 0.027510306
Denton 0.00063576 0.15546667 0.001170951 0.009817839 0.000469535 0 0.001874207 0.06663832 0.0007854 0.428236526 0.000227 0.044702626 0.006096 0 0.0243999 0 0.00025 0.002896576 0.00114 1.343218739 2.050977293 0.001025489
Tarrant 0.01557224 3.8079984 0.015705165 0.131680013 0.011500796 0 0.026002176 0.924519744 0.006807 3.711338337 0.002244 0.442473414 0.022184 0 0.0770985 0 0.02638 0.305215022 0.141667 166.9851472 176.3083722 0.088154186
Ellis 0.00350282 0.85657195 0.003532723 0.029620129 0.002586991 0 0.005848935 0.207961662 0.0015312 0.834829214 0.000505 0.099530061 0.00499 0 0.0173426 0 0.005934 0.06865513 0.031867 37.56167358 39.65884172 0.019829421
Johnson 0.00033718 0.0824522 0.000621017 0.00520692 0.00024902 0 0.000993991 0.03534183 0.0004166 0.227116504 0.00012 0.02370817 0.003233 0 0.0129406 0 0.000133 0.001536208 0.000604 0.712380017 1.087741852 0.000543871
Kaufman 0.00649275 1.58772188 0.006548174 0.054903184 0.004795187 0 0.01084145 0.385472909 0.0028381 1.547420047 0.000936 0.184486611 0.009249 0 0.0321458 0 0.010999 0.127257555 0.059067 69.62344603 73.51070822 0.036755354
Parker 0.00047595 0.11638804 0.000876616 0.007349994 0.000351511 0 0.0014031 0.049887889 0.000588 0.320593556 0.00017 0.033466024 0.004564 0 0.0182667 0 0.000187 0.002168483 0.000853 1.00558277 1.53543676 0.000767718
Rockwall 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Henderson 0.00095027 0.23237697 0.000958382 0.008035561 0.000701818 0 0.001586741 0.056417328 0.0004154 0.226478441 0.000137 0.027001227 0.001354 0 0.0047048 0 0.00161 0.018625255 0.008645 10.18999952 10.7589343 0.005379467
Hood 0.01232788 3.0146302 0.012433111 0.10424546 0.00910469 0 0.020584816 0.731902919 0.0053888 2.938108547 0.001776 0.350287363 0.017562 0 0.0610356 0 0.020884 0.241625738 0.112152 132.1950315 139.5758317 0.069787916
Hunt 0.00635121 1.55310972 0.006405424 0.053706301 0.004690653 0 0.010605108 0.377069643 0.0027763 1.513686463 0.000915 0.180464823 0.009048 0 0.031445 0 0.010759 0.124483355 0.05778 68.10566269 71.908183 0.035954091
El Paso Area
El Paso 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bexar 0.03112811 7.61199305 0.048234164 0.404419512 0.0229895 0 0.084461674 3.00307498 0.0010637 0.579974722 1.065347 210.0825792 0.043667 0 0.0043501 0 0.000484 0.005600405 0.002333 2.74945859 224.4371004 0.11221855
Comal 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Guadalupe 0.00200761 0.4909362 0.076651484 0.642684628 0.00148271 0 0.134326688 4.776049251 0.0012416 0.676924327 0.003567 0.703496294 0.001066 0 0.0018623 0 0.000403 0.004664522 0.001842 2.170859892 9.465615115 0.004732808
Wilson 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bastrop 0.00446951 1.0929642 0.170648096 1.430799542 0.003300936 0 0.299049574 10.63284975 0.002764 1.507026893 0.007942 1.56618368 0.002372 0 0.0041461 0 0.000898 0.010384559 0.0041 4.83295415 21.07316277 0.010536581
Caldwell 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Hays 0.00246935 0.60384953 0.094281013 0.790499475 0.001823727 0 0.165221279 5.874521127 0.0015271 0.832614166 0.004388 0.865297577 0.001311 0 0.0022907 0 0.000496 0.005737343 0.002265 2.670148825 11.64266804 0.005821334
Travis 0.00050761 0.1241295 0.298194277 2.500210934 0.000374892 0 0.033779905 1.201060565 0.0003331 0.181633585 0.000902 0.177843719 0.00027 0 0.0004695 0 0.000103 0.001189882 0.000465 0.548265572 4.734333759 0.002367167
Williamson 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Gregg 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Harrison 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Rusk 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Smith 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Upshur 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Nueces 0.22352453 54.6601425 0.00447587 0.037527946 0.165082827 0 0.007477478 0.265865282 0.001651 0.900175311 0.001598 0.315097338 0.04596 0 0.0071176 0 0.001581 0.01829031 0.008136 9.590243216 65.78734188 0.032893671
San Patricio 0.05533089 13.53048 0.001107949 0.009289605 0.040864326 0 0.001850962 0.065811846 0.0004087 0.222827887 0.000396 0.077998667 0.011377 0 0.0017619 0 0.000391 0.004527553 0.002014 2.373952722 16.28488828 0.008142444
Victoria Area
Victoria 0.02060475 5.03863583 0.002090584 0.017528505 0.015217528 0 0.003408874 0.121204151 0.0011319 0.617162515 0.000524 0.103341756 0.495811 0 0.0305841 0 0.00045 0.005205996 0.002128 2.507874736 8.410953493 0.004205477
Andrews 2.5653E-05 0.00627304 2.58716E-05 0.000216921 1.89456E-05 0 4.28342E-05 0.001522991 1.121E-05 0.006113808 3.7E-06 0.000728901 3.65E-05 0 0.000127 0 4.35E-05 0.000502791 0.000233 0.275080068 0.29043852 0.000145219
Angelina 0.00032149 0.07861642 0.000324234 0.002718544 0.000237435 0 0.000536817 0.019086782 0.0001405 0.076620867 4.63E-05 0.009134898 0.000458 0 0.0015917 0 0.000545 0.006301188 0.002925 3.44742127 3.639899969 0.00181995
Bosque 0.00093945 0.22973147 0.001730301 0.014507718 0.000693828 0 0.002769496 0.09847075 0.0011606 0.63280064 0.000335 0.066056604 0.009008 0 0.0360555 0 0.00037 0.00428024 0.001684 1.984860294 3.030707714 0.001515354
Brazos 0.00191393 0.46802688 0.003525105 0.029556256 0.00141352 0 0.005642234 0.200612298 0.0023645 1.289190864 0.000682 0.13457567 0.018351 0 0.073455 0 0.000754 0.00872004 0.003431 4.043712346 6.174394357 0.003087197
Calhoun 0.08852525 21.6477478 0.001772635 0.014862667 0.065379841 0 0.0029614 0.105293992 0.0006539 0.356507818 0.000633 0.124791986 0.018202 0 0.0028189 0 0.000626 0.007243743 0.003222 3.798145366 26.05459341 0.013027297
Cameron 0.05467229 13.3694279 0.001094762 0.009179032 0.285623104 0 0.001828931 0.065028494 0.0004038 0.220175586 0.000391 0.077070256 0.011242 0 0.0017409 0 0.000387 0.004473662 0.00199 2.345695775 16.09105071 0.008045525
Cherokee 0.003513 0.85905927 0.003542982 0.02970614 0.002594504 0 0.005865919 0.208565543 0.0015356 0.837253395 0.000506 0.099819077 0.005005 0 0.0173929 0 0.005951 0.068854491 0.031959 37.67074536 39.77400327 0.019887002
Coke 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Coleman 0.0013551 0.33137269 2.71346E-05 0.00022751 0.001000801 0 4.53316E-05 0.001611787 1.001E-05 0.00545724 9.69E-06 0.001910252 0.000279 0 4.315E-05 0 9.58E-06 0.000110884 4.93E-05 0.058140073 0.398830437 0.000199415
Crockett 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Ector 0.00362926 0.88749127 0.003660242 0.030689315 0.002680373 0 0.006060061 0.215468367 0.0015864 0.864963693 0.000523 0.103122756 0.00517 0 0.0179686 0 0.006148 0.071133346 0.033017 38.91752154 41.09039028 0.020545195
Fannin 0.00762852 1.86545875 0.007693632 0.064507284 0.005633999 0 0.012737922 0.45290288 0.0033346 1.818107006 0.001099 0.216758469 0.010867 0 0.0377689 0 0.012923 0.149518454 0.0694 81.80253011 86.36978296 0.043184891
Fayette 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Freestone 0.00377443 0.92299092 0.003806652 0.031916887 0.002787588 0 0.006302464 0.224087102 0.0016499 0.899562241 0.000544 0.107247666 0.005377 0 0.0186873 0 0.006394 0.07397868 0.034338 40.4742224 42.73400589 0.021367003
Frio 0.01476384 3.61031301 0.001497957 0.012559628 0.010903753 0 0.002442547 0.086845912 0.0008111 0.442212918 0.000375 0.074047043 0.355262 0 0.0219143 0 0.000322 0.003730231 0.001525 1.796957168 6.026665906 0.003013333
Grimes 0.00055442 0.13557755 0.001021149 0.008561826 0.000409467 0 0.001634436 0.058113165 0.0006849 0.373451487 0.000198 0.038983742 0.005316 0 0.0212784 0 0.000218 0.002526012 0.000994 1.171378444 1.788592224 0.000894296
Hardeman 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Haskell 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Hidalgo 0.239737 58.6247004 0.004800509 0.040249888 0.177056459 0 0.008019827 0.285148772 0.0017708 0.965465978 0.001714 0.337951681 0.049294 0 0.0076338 0 0.001695 0.019616926 0.008726 10.2858337 70.55896736 0.035279484
Howard 0.00058508 0.14307425 0.000590075 0.004947486 0.000432108 0 0.000976955 0.034736088 0.0002558 0.139442533 8.43E-05 0.016624627 0.000833 0 0.0028967 0 0.000991 0.011467549 0.005323 6.273971764 6.624264296 0.003312132
Jack 0.00217756 0.53249476 0.002196145 0.018413589 0.001608224 0 0.003636037 0.12928102 0.0009519 0.518978216 0.000314 0.061873654 0.003102 0 0.0107811 0 0.003689 0.042680007 0.01981 23.35051292 24.65423417 0.012327117
Jones 0.04250012 10.3928766 0.000851025 0.007135424 0.031388236 0 0.00142174 0.050550638 0.0003139 0.171155993 0.000304 0.059911438 0.008739 0 0.0013533 0 0.000301 0.003477652 0.001547 1.823453253 12.50856103 0.006254281
Lamar 0.00107998 0.26409579 0.001089199 0.009132393 0.000797614 0 0.001803327 0.064118139 0.0004721 0.257392133 0.000156 0.030686821 0.001539 0 0.005347 0 0.00183 0.021167552 0.009825 11.58090675 12.22749958 0.00611375
Limestone 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Llano 0.00124346 0.30407265 0.047475864 0.398061541 0.000918351 0 0.083198331 2.958156211 0.000769 0.419268688 0.00221 0.435726648 0.00066 0 0.0011535 0 0.00025 0.002889079 0.001141 1.344572121 5.862746943 0.002931373
McLennan 0.02303137 5.63203469 0.023227961 0.194754914 0.017009692 0 0.038457253 1.367365927 0.0100675 5.489074324 0.003319 0.654418766 0.03281 0 0.1140288 0 0.039015 0.451413423 0.209526 246.9712543 260.7603163 0.130380158
Milam 0.00165249 0.40409639 0.001666598 0.013973592 0.001220439 0 0.002759294 0.098107996 0.0007223 0.393839036 0.000238 0.046954303 0.002354 0 0.0081815 0 0.002799 0.032388745 0.015033 17.72009543 18.70945549 0.009354728
Mitchell 0.01696145 4.14771237 0.017106233 0.143427271 0.012526789 0 0.028321847 1.00699674 0.0074142 4.042429198 0.002444 0.48194675 0.024163 0 0.0839765 0 0.028733 0.332443449 0.154305 181.8819988 192.0369546 0.096018477
Nolan 0.00060327 0.14752288 0.000608422 0.005101319 0.000445544 0 0.001007331 0.035816143 0.0002637 0.143778245 8.69E-05 0.017141539 0.000859 0 0.0029868 0 0.001022 0.011824112 0.005488 6.469049506 6.830233747 0.003415117
Palo Pinto 0.00307488 0.75192349 0.00566337 0.047484544 0.002270935 0 0.00906471 0.322300076 0.0037988 2.071190633 0.001096 0.216206827 0.029483 0 0.1180115 0 0.001211 0.014009458 0.005512 6.496554826 9.919669855 0.004959835
Pecos 4.2262E-05 0.01033459 4.26225E-05 0.000357369 3.12122E-05 0 7.05678E-05 0.00250907 1.847E-05 0.010072266 6.09E-06 0.001200836 6.02E-05 0 0.0002092 0 7.16E-05 0.000828328 0.000384 0.453183893 0.478486355 0.000239243
Presidio 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Red River 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Robertson 0.00035926 0.08785195 0.000406685 0.003409851 0.000265328 0 0.000358385 0.012742565 0.0015339 0.836302471 0.000356 0.070188153 0.000371 0 0.0009089 0 0.093323 1.079762322 0.001655 1.950383289 4.0406406 0.00202032
Taylor 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Titus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Tom Green 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Upton 3.2238E-05 0.00788339 3.25131E-05 0.000272606 2.38092E-05 0 5.38302E-05 0.001913958 1.409E-05 0.007683282 4.65E-06 0.000916017 4.59E-05 0 0.0001596 0 5.46E-05 0.000631862 0.000293 0.345695786 0.364996901 0.000182498
Ward 0.01980763 4.84370849 0.0199767 0.167494712 0.014628815 0 0.033074321 1.175973218 0.0086584 4.720758551 0.002854 0.562818575 0.028218 0 0.098068 0 0.033554 0.388228261 0.180198 212.4022361 224.2612179 0.112130609
Webb 0.01418005 3.46755379 0.000283942 0.002380714 0.010472596 0 0.000474359 0.016866077 0.0001047 0.057105711 0.000101 0.019989281 0.002916 0 0.0004515 0 0.0001 0.001160309 0.000516 0.608390002 4.173445881 0.002086723
Wharton 0.00015439 0.03775415 0.000191235 0.001603413 0.000114024 0 6.43902E-05 0.002289423 0.0011702 0.637996405 0.000266 0.052423404 0.000107 0 6.777E-05 0 8.17E-05 0.000945481 0.000112 0.132279453 0.86529173 0.000432646
Wichita 0.00021984 0.05375986 0.000221719 0.001859008 0.000162364 0 0.000367089 0.013052014 9.61E-05 0.052395248 3.17E-05 0.00624667 0.000313 0 0.0010884 0 0.000372 0.004308908 0.002 2.357432118 2.489053823 0.001244527
Wilbarger 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Wise 0.00291847 0.71367576 0.002955932 0.02478402 0.002155421 0 0.004892446 0.173953246 0.0012878 0.702115174 0.000424 0.083557137 0.004281 0 0.0149528 0 0.004924 0.056975292 0.026441 31.16583588 32.92089651 0.016460448
Young 0.00549666 1.34413988 0.005543579 0.046480155 0.004059529 0 0.009178198 0.326335184 0.0024027 1.310020999 0.000792 0.156183406 0.00783 0 0.0272141 0 0.009311 0.107734206 0.050005 58.94209298 62.23298681 0.031116493
Total 1.14303735 279.515568 1.154658244 9.681235987 1.089429227 0 1.180868675 41.98634706 1.5393506 839.292446 1.443965 284.7447532 1.481727 0 1.2697054 0 1.151969 13.32840261 1.517783 1789.03256 3257.581313 1.628790656
Energy 
Savings 
by PCA 
(MWh) 244.54 8.38 0.00 35.56 545.23 197.20 0.00 0.00 11.57 1,178.71
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Brazoria 0.00957217 2.34075501 0.011806715 0.098993441 0.007069474 0 0.004263638 0.151595666 0.0710018 38.7119386 0.01614 3.182827415 0.006781 0 0.0051797 0 0.126288 1.461166579 0.008772 10.33928222 56.28655893 0.028143279
Chambers 0.0218814 5.3508231 0.027103415 0.227248676 0.016160386 0 0.009125896 0.324475559 0.1658435 90.42200232 0.037677 7.429868134 0.015138 0 0.0096055 0 0.011582 0.134001143 0.015905 18.74771229 122.6361312 0.061318066
Fort Bend 0.05569551 13.6196448 0.068987309 0.578424327 0.041133619 0 0.023228475 0.825899453 0.4221274 230.1544143 0.095902 18.91151384 0.038531 0 0.0244493 0 0.029479 0.341077987 0.040484 47.7192346 312.1502093 0.156075105
Galveston 0.02755599 6.73847344 0.033893644 0.28418137 0.020351324 0 0.012791501 0.454807907 0.2014466 109.8337415 0.045813 9.034064445 0.019824 0 0.0167751 0 0.594657 6.880241032 0.028709 33.84025126 167.0657609 0.08353288
Harris 0.07736057 18.9175659 0.09582276 0.803426261 0.057134232 0 0.032264145 1.147167017 0.5863312 319.6824408 0.133207 26.26792505 0.05352 0 0.0339599 0 0.040946 0.4737543 0.056232 66.28159376 433.5738731 0.216786937
Liberty 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Montgomery 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Waller 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Hardin 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Jefferson 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Orange 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Collin 0.00176365 0.4312784 0.003151138 0.026420724 0.001302533 0 0.005050143 0.179560225 0.0020858 1.137203735 0.000604 0.119122417 0.015958 0 0.0637888 0 0.000846 0.009789886 0.004013 4.730426406 6.633801793 0.003316901
Dallas 0.00504555 1.2338272 0.005305276 0.044482104 0.003726366 0 0.008757286 0.311369478 0.0024131 1.315675221 0.000782 0.154259527 0.00931 0 0.033672 0 0.008209 0.094981107 0.044002 51.86601675 55.02061139 0.027510306
Denton 0.00063576 0.15546667 0.001170951 0.009817839 0.000469535 0 0.001874207 0.06663832 0.0007854 0.428236526 0.000227 0.044702626 0.006096 0 0.0243999 0 0.00025 0.002896576 0.00114 1.343218739 2.050977293 0.001025489
Tarrant 0.01557224 3.8079984 0.015705165 0.131680013 0.011500796 0 0.026002176 0.924519744 0.006807 3.711338337 0.002244 0.442473414 0.022184 0 0.0770985 0 0.02638 0.305215022 0.141667 166.9851472 176.3083722 0.088154186
Ellis 0.00350282 0.85657195 0.003532723 0.029620129 0.002586991 0 0.005848935 0.207961662 0.0015312 0.834829214 0.000505 0.099530061 0.00499 0 0.0173426 0 0.005934 0.06865513 0.031867 37.56167358 39.65884172 0.019829421
Johnson 0.00033718 0.0824522 0.000621017 0.00520692 0.00024902 0 0.000993991 0.03534183 0.0004166 0.227116504 0.00012 0.02370817 0.003233 0 0.0129406 0 0.000133 0.001536208 0.000604 0.712380017 1.087741852 0.000543871
Kaufman 0.00649275 1.58772188 0.006548174 0.054903184 0.004795187 0 0.01084145 0.385472909 0.0028381 1.547420047 0.000936 0.184486611 0.009249 0 0.0321458 0 0.010999 0.127257555 0.059067 69.62344603 73.51070822 0.036755354
Parker 0.00047595 0.11638804 0.000876616 0.007349994 0.000351511 0 0.0014031 0.049887889 0.000588 0.320593556 0.00017 0.033466024 0.004564 0 0.0182667 0 0.000187 0.002168483 0.000853 1.00558277 1.53543676 0.000767718
Rockwall 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Henderson 0.00095027 0.23237697 0.000958382 0.008035561 0.000701818 0 0.001586741 0.056417328 0.0004154 0.226478441 0.000137 0.027001227 0.001354 0 0.0047048 0 0.00161 0.018625255 0.008645 10.18999952 10.7589343 0.005379467
Hood 0.01232788 3.0146302 0.012433111 0.10424546 0.00910469 0 0.020584816 0.731902919 0.0053888 2.938108547 0.001776 0.350287363 0.017562 0 0.0610356 0 0.020884 0.241625738 0.112152 132.1950315 139.5758317 0.069787916
Hunt 0.00635121 1.55310972 0.006405424 0.053706301 0.004690653 0 0.010605108 0.377069643 0.0027763 1.513686463 0.000915 0.180464823 0.009048 0 0.031445 0 0.010759 0.124483355 0.05778 68.10566269 71.908183 0.035954091
El Paso Area
El Paso 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bexar 0.03112811 7.61199305 0.048234164 0.404419512 0.0229895 0 0.084461674 3.00307498 0.0010637 0.579974722 1.065347 210.0825792 0.043667 0 0.0043501 0 0.000484 0.005600405 0.002333 2.74945859 224.4371004 0.11221855
Comal 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Guadalupe 0.00200761 0.4909362 0.076651484 0.642684628 0.00148271 0 0.134326688 4.776049251 0.0012416 0.676924327 0.003567 0.703496294 0.001066 0 0.0018623 0 0.000403 0.004664522 0.001842 2.170859892 9.465615115 0.004732808
Wilson 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bastrop 0.00446951 1.0929642 0.170648096 1.430799542 0.003300936 0 0.299049574 10.63284975 0.002764 1.507026893 0.007942 1.56618368 0.002372 0 0.0041461 0 0.000898 0.010384559 0.0041 4.83295415 21.07316277 0.010536581
Caldwell 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Hays 0.00246935 0.60384953 0.094281013 0.790499475 0.001823727 0 0.165221279 5.874521127 0.0015271 0.832614166 0.004388 0.865297577 0.001311 0 0.0022907 0 0.000496 0.005737343 0.002265 2.670148825 11.64266804 0.005821334
Travis 0.00050761 0.1241295 0.298194277 2.500210934 0.000374892 0 0.033779905 1.201060565 0.0003331 0.181633585 0.000902 0.177843719 0.00027 0 0.0004695 0 0.000103 0.001189882 0.000465 0.548265572 4.734333759 0.002367167
Williamson 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Gregg 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Harrison 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Rusk 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Smith 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Upshur 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Nueces 0.22352453 54.6601425 0.00447587 0.037527946 0.165082827 0 0.007477478 0.265865282 0.001651 0.900175311 0.001598 0.315097338 0.04596 0 0.0071176 0 0.001581 0.01829031 0.008136 9.590243216 65.78734188 0.032893671
San Patricio 0.05533089 13.53048 0.001107949 0.009289605 0.040864326 0 0.001850962 0.065811846 0.0004087 0.222827887 0.000396 0.077998667 0.011377 0 0.0017619 0 0.000391 0.004527553 0.002014 2.373952722 16.28488828 0.008142444
Victoria Area
Victoria 0.02060475 5.03863583 0.002090584 0.017528505 0.015217528 0 0.003408874 0.121204151 0.0011319 0.617162515 0.000524 0.103341756 0.495811 0 0.0305841 0 0.00045 0.005205996 0.002128 2.507874736 8.410953493 0.004205477
Andrews 2.5653E-05 0.00627304 2.58716E-05 0.000216921 1.89456E-05 0 4.28342E-05 0.001522991 1.121E-05 0.006113808 3.7E-06 0.000728901 3.65E-05 0 0.000127 0 4.35E-05 0.000502791 0.000233 0.275080068 0.29043852 0.000145219
Angelina 0.00032149 0.07861642 0.000324234 0.002718544 0.000237435 0 0.000536817 0.019086782 0.0001405 0.076620867 4.63E-05 0.009134898 0.000458 0 0.0015917 0 0.000545 0.006301188 0.002925 3.44742127 3.639899969 0.00181995
Bosque 0.00093945 0.22973147 0.001730301 0.014507718 0.000693828 0 0.002769496 0.09847075 0.0011606 0.63280064 0.000335 0.066056604 0.009008 0 0.0360555 0 0.00037 0.00428024 0.001684 1.984860294 3.030707714 0.001515354
Brazos 0.00191393 0.46802688 0.003525105 0.029556256 0.00141352 0 0.005642234 0.200612298 0.0023645 1.289190864 0.000682 0.13457567 0.018351 0 0.073455 0 0.000754 0.00872004 0.003431 4.043712346 6.174394357 0.003087197
Calhoun 0.08852525 21.6477478 0.001772635 0.014862667 0.065379841 0 0.0029614 0.105293992 0.0006539 0.356507818 0.000633 0.124791986 0.018202 0 0.0028189 0 0.000626 0.007243743 0.003222 3.798145366 26.05459341 0.013027297
Cameron 0.05467229 13.3694279 0.001094762 0.009179032 0.285623104 0 0.001828931 0.065028494 0.0004038 0.220175586 0.000391 0.077070256 0.011242 0 0.0017409 0 0.000387 0.004473662 0.00199 2.345695775 16.09105071 0.008045525
Cherokee 0.003513 0.85905927 0.003542982 0.02970614 0.002594504 0 0.005865919 0.208565543 0.0015356 0.837253395 0.000506 0.099819077 0.005005 0 0.0173929 0 0.005951 0.068854491 0.031959 37.67074536 39.77400327 0.019887002
Coke 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Coleman 0.0013551 0.33137269 2.71346E-05 0.00022751 0.001000801 0 4.53316E-05 0.001611787 1.001E-05 0.00545724 9.69E-06 0.001910252 0.000279 0 4.315E-05 0 9.58E-06 0.000110884 4.93E-05 0.058140073 0.398830437 0.000199415
Crockett 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Ector 0.00362926 0.88749127 0.003660242 0.030689315 0.002680373 0 0.006060061 0.215468367 0.0015864 0.864963693 0.000523 0.103122756 0.00517 0 0.0179686 0 0.006148 0.071133346 0.033017 38.91752154 41.09039028 0.020545195
Fannin 0.00762852 1.86545875 0.007693632 0.064507284 0.005633999 0 0.012737922 0.45290288 0.0033346 1.818107006 0.001099 0.216758469 0.010867 0 0.0377689 0 0.012923 0.149518454 0.0694 81.80253011 86.36978296 0.043184891
Fayette 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Freestone 0.00377443 0.92299092 0.003806652 0.031916887 0.002787588 0 0.006302464 0.224087102 0.0016499 0.899562241 0.000544 0.107247666 0.005377 0 0.0186873 0 0.006394 0.07397868 0.034338 40.4742224 42.73400589 0.021367003
Frio 0.01476384 3.61031301 0.001497957 0.012559628 0.010903753 0 0.002442547 0.086845912 0.0008111 0.442212918 0.000375 0.074047043 0.355262 0 0.0219143 0 0.000322 0.003730231 0.001525 1.796957168 6.026665906 0.003013333
Grimes 0.00055442 0.13557755 0.001021149 0.008561826 0.000409467 0 0.001634436 0.058113165 0.0006849 0.373451487 0.000198 0.038983742 0.005316 0 0.0212784 0 0.000218 0.002526012 0.000994 1.171378444 1.788592224 0.000894296
Hardeman 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Haskell 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Hidalgo 0.239737 58.6247004 0.004800509 0.040249888 0.177056459 0 0.008019827 0.285148772 0.0017708 0.965465978 0.001714 0.337951681 0.049294 0 0.0076338 0 0.001695 0.019616926 0.008726 10.2858337 70.55896736 0.035279484
Howard 0.00058508 0.14307425 0.000590075 0.004947486 0.000432108 0 0.000976955 0.034736088 0.0002558 0.139442533 8.43E-05 0.016624627 0.000833 0 0.0028967 0 0.000991 0.011467549 0.005323 6.273971764 6.624264296 0.003312132
Jack 0.00217756 0.53249476 0.002196145 0.018413589 0.001608224 0 0.003636037 0.12928102 0.0009519 0.518978216 0.000314 0.061873654 0.003102 0 0.0107811 0 0.003689 0.042680007 0.01981 23.35051292 24.65423417 0.012327117
Jones 0.04250012 10.3928766 0.000851025 0.007135424 0.031388236 0 0.00142174 0.050550638 0.0003139 0.171155993 0.000304 0.059911438 0.008739 0 0.0013533 0 0.000301 0.003477652 0.001547 1.823453253 12.50856103 0.006254281
Lamar 0.00107998 0.26409579 0.001089199 0.009132393 0.000797614 0 0.001803327 0.064118139 0.0004721 0.257392133 0.000156 0.030686821 0.001539 0 0.005347 0 0.00183 0.021167552 0.009825 11.58090675 12.22749958 0.00611375
Limestone 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Llano 0.00124346 0.30407265 0.047475864 0.398061541 0.000918351 0 0.083198331 2.958156211 0.000769 0.419268688 0.00221 0.435726648 0.00066 0 0.0011535 0 0.00025 0.002889079 0.001141 1.344572121 5.862746943 0.002931373
McLennan 0.02303137 5.63203469 0.023227961 0.194754914 0.017009692 0 0.038457253 1.367365927 0.0100675 5.489074324 0.003319 0.654418766 0.03281 0 0.1140288 0 0.039015 0.451413423 0.209526 246.9712543 260.7603163 0.130380158
Milam 0.00165249 0.40409639 0.001666598 0.013973592 0.001220439 0 0.002759294 0.098107996 0.0007223 0.393839036 0.000238 0.046954303 0.002354 0 0.0081815 0 0.002799 0.032388745 0.015033 17.72009543 18.70945549 0.009354728
Mitchell 0.01696145 4.14771237 0.017106233 0.143427271 0.012526789 0 0.028321847 1.00699674 0.0074142 4.042429198 0.002444 0.48194675 0.024163 0 0.0839765 0 0.028733 0.332443449 0.154305 181.8819988 192.0369546 0.096018477
Nolan 0.00060327 0.14752288 0.000608422 0.005101319 0.000445544 0 0.001007331 0.035816143 0.0002637 0.143778245 8.69E-05 0.017141539 0.000859 0 0.0029868 0 0.001022 0.011824112 0.005488 6.469049506 6.830233747 0.003415117
Palo Pinto 0.00307488 0.75192349 0.00566337 0.047484544 0.002270935 0 0.00906471 0.322300076 0.0037988 2.071190633 0.001096 0.216206827 0.029483 0 0.1180115 0 0.001211 0.014009458 0.005512 6.496554826 9.919669855 0.004959835
Pecos 4.2262E-05 0.01033459 4.26225E-05 0.000357369 3.12122E-05 0 7.05678E-05 0.00250907 1.847E-05 0.010072266 6.09E-06 0.001200836 6.02E-05 0 0.0002092 0 7.16E-05 0.000828328 0.000384 0.453183893 0.478486355 0.000239243
Presidio 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Red River 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Robertson 0.00035926 0.08785195 0.000406685 0.003409851 0.000265328 0 0.000358385 0.012742565 0.0015339 0.836302471 0.000356 0.070188153 0.000371 0 0.0009089 0 0.093323 1.079762322 0.001655 1.950383289 4.0406406 0.00202032
Taylor 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Titus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Tom Green 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Upton 3.2238E-05 0.00788339 3.25131E-05 0.000272606 2.38092E-05 0 5.38302E-05 0.001913958 1.409E-05 0.007683282 4.65E-06 0.000916017 4.59E-05 0 0.0001596 0 5.46E-05 0.000631862 0.000293 0.345695786 0.364996901 0.000182498
Ward 0.01980763 4.84370849 0.0199767 0.167494712 0.014628815 0 0.033074321 1.175973218 0.0086584 4.720758551 0.002854 0.562818575 0.028218 0 0.098068 0 0.033554 0.388228261 0.180198 212.4022361 224.2612179 0.112130609
Webb 0.01418005 3.46755379 0.000283942 0.002380714 0.010472596 0 0.000474359 0.016866077 0.0001047 0.057105711 0.000101 0.019989281 0.002916 0 0.0004515 0 0.0001 0.001160309 0.000516 0.608390002 4.173445881 0.002086723
Wharton 0.00015439 0.03775415 0.000191235 0.001603413 0.000114024 0 6.43902E-05 0.002289423 0.0011702 0.637996405 0.000266 0.052423404 0.000107 0 6.777E-05 0 8.17E-05 0.000945481 0.000112 0.132279453 0.86529173 0.000432646
Wichita 0.00021984 0.05375986 0.000221719 0.001859008 0.000162364 0 0.000367089 0.013052014 9.61E-05 0.052395248 3.17E-05 0.00624667 0.000313 0 0.0010884 0 0.000372 0.004308908 0.002 2.357432118 2.489053823 0.001244527
Wilbarger 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Wise 0.00291847 0.71367576 0.002955932 0.02478402 0.002155421 0 0.004892446 0.173953246 0.0012878 0.702115174 0.000424 0.083557137 0.004281 0 0.0149528 0 0.004924 0.056975292 0.026441 31.16583588 32.92089651 0.016460448
Young 0.00549666 1.34413988 0.005543579 0.046480155 0.004059529 0 0.009178198 0.326335184 0.0024027 1.310020999 0.000792 0.156183406 0.00783 0 0.0272141 0 0.009311 0.107734206 0.050005 58.94209298 62.23298681 0.031116493
Total 1.14303735 279.515568 1.154658244 9.681235987 1.089429227 0 1.180868675 41.98634706 1.5393506 839.292446 1.443965 284.7447532 1.481727 0 1.2697054 0 1.151969 13.32840261 1.517783 1789.03256 3257.581313 1.628790656
Energy 
Savings 
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(MWh) 244.54 8.38 0.00 35.56 545.23 197.20 0.00 0.00 11.57 1,178.71
Houston-Galveston 
Area
Beaumont/ Port 
Arthur Area
Dallas/ Fort Worth 
Area
San Antonio Area
Austin Area
North East Texas 
Area
Corpus Christi Area
Other ERCOT 
counties
RESULTS: WIND ANALYSIS – ALL SITES 
p.  29 Energy Systems Laboratory  © 2010 
Final result: prediction of NOx reduction in 1999 and 
 2007 (annual and OSP) by county using EPA’s 2007 eGRID. 
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River
Auhotrity
/PCA
NOx 
Reductions
 (lbs)
Reliant 
Energy
HL&P/PCA
NOx 
Reductions
 (lbs)
San 
Antonio
Public 
Service 
Bd/PCA
NOx 
Reductions
 (lbs)
South 
Texas 
Electric 
Coop
INC/PCA
NOx 
Reductions
 (lbs)
Texas 
Municipal
Power 
Pool/PCA
NOx 
Reductions
 (lbs)
Texas-
New 
Mexico 
Power 
Co/PCA
NOx 
Reductions
 (lbs)
TXU 
Electric/P
CA
NOx 
Reductions
 (lbs)
Total Nox 
Reductions
(lbs)
Total Nox 
Reductions
(Tons)
Brazoria 0.00957217 2.34075501 0.011806715 0.098993441 0.007069474 0 0.004263638 0.151595666 0.0710018 38.7119386 0.01614 3.182827415 0.006781 0 0.0051797 0 0.126288 1.461166579 0.008772 10.33928222 56.28655893 0.028143279
Chambers 0.0218814 5.3508231 0.027103415 0.227248676 0.016160386 0 0.009125896 0.324475559 0.1658435 90.42200232 0.037677 7.429868134 0.015138 0 0.0096055 0 0.011582 0.134001143 0.015905 18.74771229 122.6361312 0.061318066
Fort Bend 0.05569551 13.6196448 0.068987309 0.578424327 0.041133619 0 0.023228475 0.825899453 0.4221274 230.1544143 0.095902 18.91151384 0.038531 0 0.0244493 0 0.029479 0.341077987 0.040484 47.7192346 312.1502093 0.156075105
Galveston 0.02755599 6.73847344 0.033893644 0.28418137 0.020351324 0 0.012791501 0.454807907 0.2014466 109.8337415 0.045813 9.034064445 0.019824 0 0.0167751 0 0.594657 6.880241032 0.028709 33.84025126 167.0657609 0.08353288
Harris 0.07736057 18.9175659 0.09582276 0.803426261 0.057134232 0 0.032264145 1.147167017 0.5863312 319.6824408 0.133207 26.26792505 0.05352 0 0.0339599 0 0.040946 0.4737543 0.056232 66.28159376 433.5738731 0.216786937
Liberty 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Montgomery 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Waller 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Hardin 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Jefferson 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Orange 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Collin 0.00176365 0.4312784 0.003151138 0.026420724 0.001302533 0 0.005050143 0.179560225 0.0020858 1.137203735 0.000604 0.119122417 0.015958 0 0.0637888 0 0.000846 0.009789886 0.004013 4.730426406 6.633801793 0.003316901
Dallas 0.00504555 1.2338272 0.005305276 0.044482104 0.003726366 0 0.008757286 0.311369478 0.0024131 1.315675221 0.000782 0.154259527 0.00931 0 0.033672 0 0.008209 0.094981107 0.044002 51.86601675 55.02061139 0.027510306
Denton 0.00063576 0.15546667 0.001170951 0.009817839 0.000469535 0 0.001874207 0.06663832 0.0007854 0.428236526 0.000227 0.044702626 0.006096 0 0.0243999 0 0.00025 0.002896576 0.00114 1.343218739 2.050977293 0.001025489
Tarrant 0.01557224 3.8079984 0.015705165 0.131680013 0.011500796 0 0.026002176 0.924519744 0.006807 3.711338337 0.002244 0.442473414 0.022184 0 0.0770985 0 0.02638 0.305215022 0.141667 166.9851472 176.3083722 0.088154186
Ellis 0.00350282 0.85657195 0.003532723 0.029620129 0.002586991 0 0.005848935 0.207961662 0.0015312 0.834829214 0.000505 0.099530061 0.00499 0 0.0173426 0 0.005934 0.06865513 0.031867 37.56167358 39.65884172 0.019829421
Johnson 0.00033718 0.0824522 0.000621017 0.00520692 0.00024902 0 0.000993991 0.03534183 0.0004166 0.227116504 0.00012 0.02370817 0.003233 0 0.0129406 0 0.000133 0.001536208 0.000604 0.712380017 1.087741852 0.000543871
Kaufman 0.00649275 1.58772188 0.006548174 0.054903184 0.004795187 0 0.01084145 0.385472909 0.0028381 1.547420047 0.000936 0.184486611 0.009249 0 0.0321458 0 0.010999 0.127257555 0.059067 69.62344603 73.51070822 0.036755354
Parker 0.00047595 0.11638804 0.000876616 0.007349994 0.000351511 0 0.0014031 0.049887889 0.000588 0.320593556 0.00017 0.033466024 0.004564 0 0.0182667 0 0.000187 0.002168483 0.000853 1.00558277 1.53543676 0.000767718
Rockwall 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Henderson 0.00095027 0.23237697 0.000958382 0.008035561 0.000701818 0 0.001586741 0.056417328 0.0004154 0.226478441 0.000137 0.027001227 0.001354 0 0.0047048 0 0.00161 0.018625255 0.008645 10.18999952 10.7589343 0.005379467
Hood 0.01232788 3.0146302 0.012433111 0.10424546 0.00910469 0 0.020584816 0.731902919 0.0053888 2.938108547 0.001776 0.350287363 0.017562 0 0.0610356 0 0.020884 0.241625738 0.112152 132.1950315 139.5758317 0.069787916
Hunt 0.00635121 1.55310972 0.006405424 0.053706301 0.004690653 0 0.010605108 0.377069643 0.0027763 1.513686463 0.000915 0.180464823 0.009048 0 0.031445 0 0.010759 0.124483355 0.05778 68.10566269 71.908183 0.035954091
El Paso Area
El Paso 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bexar 0.03112811 7.61199305 0.048234164 0.404419512 0.0229895 0 0.084461674 3.00307498 0.0010637 0.579974722 1.065347 210.0825792 0.043667 0 0.0043501 0 0.000484 0.005600405 0.002333 2.74945859 224.4371004 0.11221855
Comal 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Guadalupe 0.00200761 0.4909362 0.076651484 0.642684628 0.00148271 0 0.134326688 4.776049251 0.0012416 0.676924327 0.003567 0.703496294 0.001066 0 0.0018623 0 0.000403 0.004664522 0.001842 2.170859892 9.465615115 0.004732808
Wilson 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bastrop 0.00446951 1.0929642 0.170648096 1.430799542 0.003300936 0 0.299049574 10.63284975 0.002764 1.507026893 0.007942 1.56618368 0.002372 0 0.0041461 0 0.000898 0.010384559 0.0041 4.83295415 21.07316277 0.010536581
Caldwell 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Hays 0.00246935 0.60384953 0.094281013 0.790499475 0.001823727 0 0.165221279 5.874521127 0.0015271 0.832614166 0.004388 0.865297577 0.001311 0 0.0022907 0 0.000496 0.005737343 0.002265 2.670148825 11.64266804 0.005821334
Travis 0.00050761 0.1241295 0.298194277 2.500210934 0.000374892 0 0.033779905 1.201060565 0.0003331 0.181633585 0.000902 0.177843719 0.00027 0 0.0004695 0 0.000103 0.001189882 0.000465 0.548265572 4.734333759 0.002367167
Williamson 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Gregg 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Harrison 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Rusk 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Smith 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Upshur 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Nueces 0.22352453 54.6601425 0.00447587 0.037527946 0.165082827 0 0.007477478 0.265865282 0.001651 0.900175311 0.001598 0.315097338 0.04596 0 0.0071176 0 0.001581 0.01829031 0.008136 9.590243216 65.78734188 0.032893671
San Patricio 0.05533089 13.53048 0.001107949 0.009289605 0.040864326 0 0.001850962 0.065811846 0.0004087 0.222827887 0.000396 0.077998667 0.011377 0 0.0017619 0 0.000391 0.004527553 0.002014 2.373952722 16.28488828 0.008142444
Victoria Area
Victoria 0.02060475 5.03863583 0.002090584 0.017528505 0.015217528 0 0.003408874 0.121204151 0.0011319 0.617162515 0.000524 0.103341756 0.495811 0 0.0305841 0 0.00045 0.005205996 0.002128 2.507874736 8.410953493 0.004205477
Andrews 2.5653E-05 0.00627304 2.58716E-05 0.000216921 1.89456E-05 0 4.28342E-05 0.001522991 1.121E-05 0.006113808 3.7E-06 0.000728901 3.65E-05 0 0.000127 0 4.35E-05 0.000502791 0.000233 0.275080068 0.29043852 0.000145219
Angelina 0.00032149 0.07861642 0.000324234 0.002718544 0.000237435 0 0.000536817 0.019086782 0.0001405 0.076620867 4.63E-05 0.009134898 0.000458 0 0.0015917 0 0.000545 0.006301188 0.002925 3.44742127 3.639899969 0.00181995
Bosque 0.00093945 0.22973147 0.001730301 0.014507718 0.000693828 0 0.002769496 0.09847075 0.0011606 0.63280064 0.000335 0.066056604 0.009008 0 0.0360555 0 0.00037 0.00428024 0.001684 1.984860294 3.030707714 0.001515354
Brazos 0.00191393 0.46802688 0.003525105 0.029556256 0.00141352 0 0.005642234 0.200612298 0.0023645 1.289190864 0.000682 0.13457567 0.018351 0 0.073455 0 0.000754 0.00872004 0.003431 4.043712346 6.174394357 0.003087197
Calhoun 0.08852525 21.6477478 0.001772635 0.014862667 0.065379841 0 0.0029614 0.105293992 0.0006539 0.356507818 0.000633 0.124791986 0.018202 0 0.0028189 0 0.000626 0.007243743 0.003222 3.798145366 26.05459341 0.013027297
Cameron 0.05467229 13.3694279 0.001094762 0.009179032 0.285623104 0 0.001828931 0.065028494 0.0004038 0.220175586 0.000391 0.077070256 0.011242 0 0.0017409 0 0.000387 0.004473662 0.00199 2.345695775 16.09105071 0.008045525
Cherokee 0.003513 0.85905927 0.003542982 0.02970614 0.002594504 0 0.005865919 0.208565543 0.0015356 0.837253395 0.000506 0.099819077 0.005005 0 0.0173929 0 0.005951 0.068854491 0.031959 37.67074536 39.77400327 0.019887002
Coke 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Coleman 0.0013551 0.33137269 2.71346E-05 0.00022751 0.001000801 0 4.53316E-05 0.001611787 1.001E-05 0.00545724 9.69E-06 0.001910252 0.000279 0 4.315E-05 0 9.58E-06 0.000110884 4.93E-05 0.058140073 0.398830437 0.000199415
Crockett 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Ector 0.00362926 0.88749127 0.003660242 0.030689315 0.002680373 0 0.006060061 0.215468367 0.0015864 0.864963693 0.000523 0.103122756 0.00517 0 0.0179686 0 0.006148 0.071133346 0.033017 38.91752154 41.09039028 0.020545195
Fannin 0.00762852 1.86545875 0.007693632 0.064507284 0.005633999 0 0.012737922 0.45290288 0.0033346 1.818107006 0.001099 0.216758469 0.010867 0 0.0377689 0 0.012923 0.149518454 0.0694 81.80253011 86.36978296 0.043184891
Fayette 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Freestone 0.00377443 0.92299092 0.003806652 0.031916887 0.002787588 0 0.006302464 0.224087102 0.0016499 0.899562241 0.000544 0.107247666 0.005377 0 0.0186873 0 0.006394 0.07397868 0.034338 40.4742224 42.73400589 0.021367003
Frio 0.01476384 3.61031301 0.001497957 0.012559628 0.010903753 0 0.002442547 0.086845912 0.0008111 0.442212918 0.000375 0.074047043 0.355262 0 0.0219143 0 0.000322 0.003730231 0.001525 1.796957168 6.026665906 0.003013333
Grimes 0.00055442 0.13557755 0.001021149 0.008561826 0.000409467 0 0.001634436 0.058113165 0.0006849 0.373451487 0.000198 0.038983742 0.005316 0 0.0212784 0 0.000218 0.002526012 0.000994 1.171378444 1.788592224 0.000894296
Hardeman 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Haskell 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Hidalgo 0.239737 58.6247004 0.004800509 0.040249888 0.177056459 0 0.008019827 0.285148772 0.0017708 0.965465978 0.001714 0.337951681 0.049294 0 0.0076338 0 0.001695 0.019616926 0.008726 10.2858337 70.55896736 0.035279484
Howard 0.00058508 0.14307425 0.000590075 0.004947486 0.000432108 0 0.000976955 0.034736088 0.0002558 0.139442533 8.43E-05 0.016624627 0.000833 0 0.0028967 0 0.000991 0.011467549 0.005323 6.273971764 6.624264296 0.003312132
Jack 0.00217756 0.53249476 0.002196145 0.018413589 0.001608224 0 0.003636037 0.12928102 0.0009519 0.518978216 0.000314 0.061873654 0.003102 0 0.0107811 0 0.003689 0.042680007 0.01981 23.35051292 24.65423417 0.012327117
Jones 0.04250012 10.3928766 0.000851025 0.007135424 0.031388236 0 0.00142174 0.050550638 0.0003139 0.171155993 0.000304 0.059911438 0.008739 0 0.0013533 0 0.000301 0.003477652 0.001547 1.823453253 12.50856103 0.006254281
Lamar 0.00107998 0.26409579 0.001089199 0.009132393 0.000797614 0 0.001803327 0.064118139 0.0004721 0.257392133 0.000156 0.030686821 0.001539 0 0.005347 0 0.00183 0.021167552 0.009825 11.58090675 12.22749958 0.00611375
Limestone 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Llano 0.00124346 0.30407265 0.047475864 0.398061541 0.000918351 0 0.083198331 2.958156211 0.000769 0.419268688 0.00221 0.435726648 0.00066 0 0.0011535 0 0.00025 0.002889079 0.001141 1.344572121 5.862746943 0.002931373
McLennan 0.02303137 5.63203469 0.023227961 0.194754914 0.017009692 0 0.038457253 1.367365927 0.0100675 5.489074324 0.003319 0.654418766 0.03281 0 0.1140288 0 0.039015 0.451413423 0.209526 246.9712543 260.7603163 0.130380158
Milam 0.00165249 0.40409639 0.001666598 0.013973592 0.001220439 0 0.002759294 0.098107996 0.0007223 0.393839036 0.000238 0.046954303 0.002354 0 0.0081815 0 0.002799 0.032388745 0.015033 17.72009543 18.70945549 0.009354728
Mitchell 0.01696145 4.14771237 0.017106233 0.143427271 0.012526789 0 0.028321847 1.00699674 0.0074142 4.042429198 0.002444 0.48194675 0.024163 0 0.0839765 0 0.028733 0.332443449 0.154305 181.8819988 192.0369546 0.096018477
Nolan 0.00060327 0.14752288 0.000608422 0.005101319 0.000445544 0 0.001007331 0.035816143 0.0002637 0.143778245 8.69E-05 0.017141539 0.000859 0 0.0029868 0 0.001022 0.011824112 0.005488 6.469049506 6.830233747 0.003415117
Palo Pinto 0.00307488 0.75192349 0.00566337 0.047484544 0.002270935 0 0.00906471 0.322300076 0.0037988 2.071190633 0.001096 0.216206827 0.029483 0 0.1180115 0 0.001211 0.014009458 0.005512 6.496554826 9.919669855 0.004959835
Pecos 4.2262E-05 0.01033459 4.26225E-05 0.000357369 3.12122E-05 0 7.05678E-05 0.00250907 1.847E-05 0.010072266 6.09E-06 0.001200836 6.02E-05 0 0.0002092 0 7.16E-05 0.000828328 0.000384 0.453183893 0.478486355 0.000239243
Presidio 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Red River 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Robertson 0.00035926 0.08785195 0.000406685 0.003409851 0.000265328 0 0.000358385 0.012742565 0.0015339 0.836302471 0.000356 0.070188153 0.000371 0 0.0009089 0 0.093323 1.079762322 0.001655 1.950383289 4.0406406 0.00202032
Taylor 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Titus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Tom Green 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Upton 3.2238E-05 0.00788339 3.25131E-05 0.000272606 2.38092E-05 0 5.38302E-05 0.001913958 1.409E-05 0.007683282 4.65E-06 0.000916017 4.59E-05 0 0.0001596 0 5.46E-05 0.000631862 0.000293 0.345695786 0.364996901 0.000182498
Ward 0.01980763 4.84370849 0.0199767 0.167494712 0.014628815 0 0.033074321 1.175973218 0.0086584 4.720758551 0.002854 0.562818575 0.028218 0 0.098068 0 0.033554 0.388228261 0.180198 212.4022361 224.2612179 0.112130609
Webb 0.01418005 3.46755379 0.000283942 0.002380714 0.010472596 0 0.000474359 0.016866077 0.0001047 0.057105711 0.000101 0.019989281 0.002916 0 0.0004515 0 0.0001 0.001160309 0.000516 0.608390002 4.173445881 0.002086723
Wharton 0.00015439 0.03775415 0.000191235 0.001603413 0.000114024 0 6.43902E-05 0.002289423 0.0011702 0.637996405 0.000266 0.052423404 0.000107 0 6.777E-05 0 8.17E-05 0.000945481 0.000112 0.132279453 0.86529173 0.000432646
Wichita 0.00021984 0.05375986 0.000221719 0.001859008 0.000162364 0 0.000367089 0.013052014 9.61E-05 0.052395248 3.17E-05 0.00624667 0.000313 0 0.0010884 0 0.000372 0.004308908 0.002 2.357432118 2.489053823 0.001244527
Wilbarger 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Wise 0.00291847 0.71367576 0.002955932 0.02478402 0.002155421 0 0.004892446 0.173953246 0.0012878 0.702115174 0.000424 0.083557137 0.004281 0 0.0149528 0 0.004924 0.056975292 0.026441 31.16583588 32.92089651 0.016460448
Young 0.00549666 1.34413988 0.005543579 0.046480155 0.004059529 0 0.009178198 0.326335184 0.0024027 1.310020999 0.000792 0.156183406 0.00783 0 0.0272141 0 0.009311 0.107734206 0.050005 58.94209298 62.23298681 0.031116493
Total 1.14303735 279.515568 1.154658244 9.681235987 1.089429227 0 1.180868675 41.98634706 1.5393506 839.292446 1.443965 284.7447532 1.481727 0 1.2697054 0 1.151969 13.32840261 1.517783 1789.03256 3257.581313 1.628790656
Energy 
Savings 
by PCA 
(MWh) 244.54 8.38 0.00 35.56 545.23 197.20 0.00 0.00 11.57 1,178.71
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Brazoria 0.00957217 2.34075501 0.011806715 0.098993441 0.007069474 0 0.004263638 0.151595666 0.0710018 38.7119386 0.01614 3.182827415 0.006781 0 0.0051797 0 0.126288 1.461166579 0.008772 10.33928222 56.28655893 0.028143279
Chambers 0.0218814 5.3508231 0.027103415 0.227248676 0.016160386 0 0.009125896 0.324475559 0.1658435 90.42200232 0.037677 7.429868134 0.015138 0 0.0096055 0 0.011582 0.134001143 0.015905 18.74771229 122.6361312 0.061318066
Fort Bend 0.05569551 13.6196448 0.068987309 0.578424327 0.041133619 0 0.023228475 0.825899453 0.4221274 230.1544143 0.095902 18.91151384 0.038531 0 0.0244493 0 0.029479 0.341077987 0.040484 47.7192346 312.1502093 0.156075105
Galveston 0.02755599 6.73847344 0.033893644 0.28418137 0.020351324 0 0.012791501 0.454807907 0.2014466 109.8337415 0.045813 9.034064445 0.019824 0 0.0167751 0 0.594657 6.880241032 0.028709 33.84025126 167.0657609 0.08353288
Harris 0.07736057 18.9175659 0.09582276 0.803426261 0.057134232 0 0.032264145 1.147167017 0.5863312 319.6824408 0.133207 26.26792505 0.05352 0 0.0339599 0 0.040946 0.4737543 0.056232 66.28159376 433.5738731 0.216786937
Liberty 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Montgomery 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Waller 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Hardin 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Jefferson 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Orange 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Collin 0.00176365 0.4312784 0.003151138 0.026420724 0.001302533 0 0.005050143 0.179560225 0.0020858 1.137203735 0.000604 0.119122417 0.015958 0 0.0637888 0 0.000846 0.009789886 0.004013 4.730426406 6.633801793 0.003316901
Dallas 0.00504555 1.2338272 0.005305276 0.044482104 0.003726366 0 0.008757286 0.311369478 0.0024131 1.315675221 0.000782 0.154259527 0.00931 0 0.033672 0 0.008209 0.094981107 0.044002 51.86601675 55.02061139 0.027510306
Denton 0.00063576 0.15546667 0.001170951 0.009817839 0.000469535 0 0.001874207 0.06663832 0.0007854 0.428236526 0.000227 0.044702626 0.006096 0 0.0243999 0 0.00025 0.002896576 0.00114 1.343218739 2.050977293 0.001025489
Tarrant 0.01557224 3.8079984 0.015705165 0.131680013 0.011500796 0 0.026002176 0.924519744 0.006807 3.711338337 0.002244 0.442473414 0.022184 0 0.0770985 0 0.02638 0.305215022 0.141667 166.9851472 176.3083722 0.088154186
Ellis 0.00350282 0.85657195 0.003532723 0.029620129 0.002586991 0 0.005848935 0.207961662 0.0015312 0.834829214 0.000505 0.099530061 0.00499 0 0.0173426 0 0.005934 0.06865513 0.031867 37.56167358 39.65884172 0.019829421
Johnson 0.00033718 0.0824522 0.000621017 0.00520692 0.00024902 0 0.000993991 0.03534183 0.0004166 0.227116504 0.00012 0.02370817 0.003233 0 0.0129406 0 0.000133 0.001536208 0.000604 0.712380017 1.087741852 0.000543871
Kaufman 0.00649275 1.58772188 0.006548174 0.054903184 0.004795187 0 0.01084145 0.385472909 0.0028381 1.547420047 0.000936 0.184486611 0.009249 0 0.0321458 0 0.010999 0.127257555 0.059067 69.62344603 73.51070822 0.036755354
Parker 0.00047595 0.11638804 0.000876616 0.007349994 0.000351511 0 0.0014031 0.049887889 0.000588 0.320593556 0.00017 0.033466024 0.004564 0 0.0182667 0 0.000187 0.002168483 0.000853 1.00558277 1.53543676 0.000767718
Rockwall 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Henderson 0.00095027 0.23237697 0.000958382 0.008035561 0.000701818 0 0.001586741 0.056417328 0.0004154 0.226478441 0.000137 0.027001227 0.001354 0 0.0047048 0 0.00161 0.018625255 0.008645 10.18999952 10.7589343 0.005379467
Hood 0.01232788 3.0146302 0.012433111 0.10424546 0.00910469 0 0.020584816 0.731902919 0.0053888 2.938108547 0.001776 0.350287363 0.017562 0 0.0610356 0 0.020884 0.241625738 0.112152 132.1950315 139.5758317 0.069787916
Hunt 0.00635121 1.55310972 0.006405424 0.053706301 0.004690653 0 0.010605108 0.377069643 0.0027763 1.513686463 0.000915 0.180464823 0.009048 0 0.031445 0 0.010759 0.124483355 0.05778 68.10566269 71.908183 0.035954091
El Paso Area
El Paso 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bexar 0.03112811 7.61199305 0.048234164 0.404419512 0.0229895 0 0.084461674 3.00307498 0.0010637 0.579974722 1.065347 210.0825792 0.043667 0 0.0043501 0 0.000484 0.005600405 0.002333 2.74945859 224.4371004 0.11221855
Comal 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Guadalupe 0.00200761 0.4909362 0.076651484 0.642684628 0.00148271 0 0.134326688 4.776049251 0.0012416 0.676924327 0.003567 0.703496294 0.001066 0 0.0018623 0 0.000403 0.004664522 0.001842 2.170859892 9.465615115 0.004732808
Wilson 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bastrop 0.00446951 1.0929642 0.170648096 1.430799542 0.003300936 0 0.299049574 10.63284975 0.002764 1.507026893 0.007942 1.56618368 0.002372 0 0.0041461 0 0.000898 0.010384559 0.0041 4.83295415 21.07316277 0.010536581
Caldwell 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Hays 0.00246935 0.60384953 0.094281013 0.790499475 0.001823727 0 0.165221279 5.874521127 0.0015271 0.832614166 0.004388 0.865297577 0.001311 0 0.0022907 0 0.000496 0.005737343 0.002265 2.670148825 11.64266804 0.005821334
Travis 0.00050761 0.1241295 0.298194277 2.500210934 0.000374892 0 0.033779905 1.201060565 0.0003331 0.181633585 0.000902 0.177843719 0.00027 0 0.0004695 0 0.000103 0.001189882 0.000465 0.548265572 4.734333759 0.002367167
Williamson 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Gregg 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Harrison 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Rusk 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Smith 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Upshur 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Nueces 0.22352453 54.6601425 0.00447587 0.037527946 0.165082827 0 0.007477478 0.265865282 0.001651 0.900175311 0.001598 0.315097338 0.04596 0 0.0071176 0 0.001581 0.01829031 0.008136 9.590243216 65.78734188 0.032893671
San Patricio 0.05533089 13.53048 0.001107949 0.009289605 0.040864326 0 0.001850962 0.065811846 0.0004087 0.222827887 0.000396 0.077998667 0.011377 0 0.0017619 0 0.000391 0.004527553 0.002014 2.373952722 16.28488828 0.008142444
Victoria Area
Victoria 0.02060475 5.03863583 0.002090584 0.017528505 0.015217528 0 0.003408874 0.121204151 0.0011319 0.617162515 0.000524 0.103341756 0.495811 0 0.0305841 0 0.00045 0.005205996 0.002128 2.507874736 8.410953493 0.004205477
Andrews 2.5653E-05 0.00627304 2.58716E-05 0.000216921 1.89456E-05 0 4.28342E-05 0.001522991 1.121E-05 0.006113808 3.7E-06 0.000728901 3.65E-05 0 0.000127 0 4.35E-05 0.000502791 0.000233 0.275080068 0.29043852 0.000145219
Angelina 0.00032149 0.07861642 0.000324234 0.002718544 0.000237435 0 0.000536817 0.019086782 0.0001405 0.076620867 4.63E-05 0.009134898 0.000458 0 0.0015917 0 0.000545 0.006301188 0.002925 3.44742127 3.639899969 0.00181995
Bosque 0.00093945 0.22973147 0.001730301 0.014507718 0.000693828 0 0.002769496 0.09847075 0.0011606 0.63280064 0.000335 0.066056604 0.009008 0 0.0360555 0 0.00037 0.00428024 0.001684 1.984860294 3.030707714 0.001515354
Brazos 0.00191393 0.46802688 0.003525105 0.029556256 0.00141352 0 0.005642234 0.200612298 0.0023645 1.289190864 0.000682 0.13457567 0.018351 0 0.073455 0 0.000754 0.00872004 0.003431 4.043712346 6.174394357 0.003087197
Calhoun 0.08852525 21.6477478 0.001772635 0.014862667 0.065379841 0 0.0029614 0.105293992 0.0006539 0.356507818 0.000633 0.124791986 0.018202 0 0.0028189 0 0.000626 0.007243743 0.003222 3.798145366 26.05459341 0.013027297
Cameron 0.05467229 13.3694279 0.001094762 0.009179032 0.285623104 0 0.001828931 0.065028494 0.0004038 0.220175586 0.000391 0.077070256 0.011242 0 0.0017409 0 0.000387 0.004473662 0.00199 2.345695775 16.09105071 0.008045525
Cherokee 0.003513 0.85905927 0.003542982 0.02970614 0.002594504 0 0.005865919 0.208565543 0.0015356 0.837253395 0.000506 0.099819077 0.005005 0 0.0173929 0 0.005951 0.068854491 0.031959 37.67074536 39.77400327 0.019887002
Coke 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Coleman 0.0013551 0.33137269 2.71346E-05 0.00022751 0.001000801 0 4.53316E-05 0.001611787 1.001E-05 0.00545724 9.69E-06 0.001910252 0.000279 0 4.315E-05 0 9.58E-06 0.000110884 4.93E-05 0.058140073 0.398830437 0.000199415
Crockett 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Ector 0.00362926 0.88749127 0.003660242 0.030689315 0.002680373 0 0.006060061 0.215468367 0.0015864 0.864963693 0.000523 0.103122756 0.00517 0 0.0179686 0 0.006148 0.071133346 0.033017 38.91752154 41.09039028 0.020545195
Fannin 0.00762852 1.86545875 0.007693632 0.064507284 0.005633999 0 0.012737922 0.45290288 0.0033346 1.818107006 0.001099 0.216758469 0.010867 0 0.0377689 0 0.012923 0.149518454 0.0694 81.80253011 86.36978296 0.043184891
Fayette 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Freestone 0.00377443 0.92299092 0.003806652 0.031916887 0.002787588 0 0.006302464 0.224087102 0.0016499 0.899562241 0.000544 0.107247666 0.005377 0 0.0186873 0 0.006394 0.07397868 0.034338 40.4742224 42.73400589 0.021367003
Frio 0.01476384 3.61031301 0.001497957 0.012559628 0.010903753 0 0.002442547 0.086845912 0.0008111 0.442212918 0.000375 0.074047043 0.355262 0 0.0219143 0 0.000322 0.003730231 0.001525 1.796957168 6.026665906 0.003013333
Grimes 0.00055442 0.13557755 0.001021149 0.008561826 0.000409467 0 0.001634436 0.058113165 0.0006849 0.373451487 0.000198 0.038983742 0.005316 0 0.0212784 0 0.000218 0.002526012 0.000994 1.171378444 1.788592224 0.000894296
Hardeman 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Haskell 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Hidalgo 0.239737 58.6247004 0.004800509 0.040249888 0.177056459 0 0.008019827 0.285148772 0.0017708 0.965465978 0.001714 0.337951681 0.049294 0 0.0076338 0 0.001695 0.019616926 0.008726 10.2858337 70.55896736 0.035279484
Howard 0.00058508 0.14307425 0.000590075 0.004947486 0.000432108 0 0.000976955 0.034736088 0.0002558 0.139442533 8.43E-05 0.016624627 0.000833 0 0.0028967 0 0.000991 0.011467549 0.005323 6.273971764 6.624264296 0.003312132
Jack 0.00217756 0.53249476 0.002196145 0.018413589 0.001608224 0 0.003636037 0.12928102 0.0009519 0.518978216 0.000314 0.061873654 0.003102 0 0.0107811 0 0.003689 0.042680007 0.01981 23.35051292 24.65423417 0.012327117
Jones 0.04250012 10.3928766 0.000851025 0.007135424 0.031388236 0 0.00142174 0.050550638 0.0003139 0.171155993 0.000304 0.059911438 0.008739 0 0.0013533 0 0.000301 0.003477652 0.001547 1.823453253 12.50856103 0.006254281
Lamar 0.00107998 0.26409579 0.001089199 0.009132393 0.000797614 0 0.001803327 0.064118139 0.0004721 0.257392133 0.000156 0.030686821 0.001539 0 0.005347 0 0.00183 0.021167552 0.009825 11.58090675 12.22749958 0.00611375
Limestone 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Llano 0.00124346 0.30407265 0.047475864 0.398061541 0.000918351 0 0.083198331 2.958156211 0.000769 0.419268688 0.00221 0.435726648 0.00066 0 0.0011535 0 0.00025 0.002889079 0.001141 1.344572121 5.862746943 0.002931373
McLennan 0.02303137 5.63203469 0.023227961 0.194754914 0.017009692 0 0.038457253 1.367365927 0.0100675 5.489074324 0.003319 0.654418766 0.03281 0 0.1140288 0 0.039015 0.451413423 0.209526 246.9712543 260.7603163 0.130380158
Milam 0.00165249 0.40409639 0.001666598 0.013973592 0.001220439 0 0.002759294 0.098107996 0.0007223 0.393839036 0.000238 0.046954303 0.002354 0 0.0081815 0 0.002799 0.032388745 0.015033 17.72009543 18.70945549 0.009354728
Mitchell 0.01696145 4.14771237 0.017106233 0.143427271 0.012526789 0 0.028321847 1.00699674 0.0074142 4.042429198 0.002444 0.48194675 0.024163 0 0.0839765 0 0.028733 0.332443449 0.154305 181.8819988 192.0369546 0.096018477
Nolan 0.00060327 0.14752288 0.000608422 0.005101319 0.000445544 0 0.001007331 0.035816143 0.0002637 0.143778245 8.69E-05 0.017141539 0.000859 0 0.0029868 0 0.001022 0.011824112 0.005488 6.469049506 6.830233747 0.003415117
Palo Pinto 0.00307488 0.75192349 0.00566337 0.047484544 0.002270935 0 0.00906471 0.322300076 0.0037988 2.071190633 0.001096 0.216206827 0.029483 0 0.1180115 0 0.001211 0.014009458 0.005512 6.496554826 9.919669855 0.004959835
Pecos 4.2262E-05 0.01033459 4.26225E-05 0.000357369 3.12122E-05 0 7.05678E-05 0.00250907 1.847E-05 0.010072266 6.09E-06 0.001200836 6.02E-05 0 0.0002092 0 7.16E-05 0.000828328 0.000384 0.453183893 0.478486355 0.000239243
Presidio 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Red River 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Robertson 0.00035926 0.08785195 0.000406685 0.003409851 0.000265328 0 0.000358385 0.012742565 0.0015339 0.836302471 0.000356 0.070188153 0.000371 0 0.0009089 0 0.093323 1.079762322 0.001655 1.950383289 4.0406406 0.00202032
Taylor 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Titus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Tom Green 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Upton 3.2238E-05 0.00788339 3.25131E-05 0.000272606 2.38092E-05 0 5.38302E-05 0.001913958 1.409E-05 0.007683282 4.65E-06 0.000916017 4.59E-05 0 0.0001596 0 5.46E-05 0.000631862 0.000293 0.345695786 0.364996901 0.000182498
Ward 0.01980763 4.84370849 0.0199767 0.167494712 0.014628815 0 0.033074321 1.175973218 0.0086584 4.720758551 0.002854 0.562818575 0.028218 0 0.098068 0 0.033554 0.388228261 0.180198 212.4022361 224.2612179 0.112130609
Webb 0.01418005 3.46755379 0.000283942 0.002380714 0.010472596 0 0.000474359 0.016866077 0.0001047 0.057105711 0.000101 0.019989281 0.002916 0 0.0004515 0 0.0001 0.001160309 0.000516 0.608390002 4.173445881 0.002086723
Wharton 0.00015439 0.03775415 0.000191235 0.001603413 0.000114024 0 6.43902E-05 0.002289423 0.0011702 0.637996405 0.000266 0.052423404 0.000107 0 6.777E-05 0 8.17E-05 0.000945481 0.000112 0.132279453 0.86529173 0.000432646
Wichita 0.00021984 0.05375986 0.000221719 0.001859008 0.000162364 0 0.000367089 0.013052014 9.61E-05 0.052395248 3.17E-05 0.00624667 0.000313 0 0.0010884 0 0.000372 0.004308908 0.002 2.357432118 2.489053823 0.001244527
Wilbarger 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Wise 0.00291847 0.71367576 0.002955932 0.02478402 0.002155421 0 0.004892446 0.173953246 0.0012878 0.702115174 0.000424 0.083557137 0.004281 0 0.0149528 0 0.004924 0.056975292 0.026441 31.16583588 32.92089651 0.016460448
Young 0.00549666 1.34413988 0.005543579 0.046480155 0.004059529 0 0.009178198 0.326335184 0.0024027 1.310020999 0.000792 0.156183406 0.00783 0 0.0272141 0 0.009311 0.107734206 0.050005 58.94209298 62.23298681 0.031116493
Total 1.14303735 279.515568 1.154658244 9.681235987 1.089429227 0 1.180868675 41.98634706 1.5393506 839.292446 1.443965 284.7447532 1.481727 0 1.2697054 0 1.151969 13.32840261 1.517783 1789.03256 3257.581313 1.628790656
Energy 
Savings 
by PCA 
(MWh) 244.54 8.38 0.00 35.56 545.23 197.20 0.00 0.00 11.57 1,178.71
Houston-Galveston 
Area
Beaumont/ Port 
Arthur Area
Dallas/ Fort Worth 
Area
San Antonio Area
Austin Area
North East Texas 
Area
Corpus Christi Area
Other ERCOT 
counties
RESULTS: WIND ANALYSIS – ALL SITES 
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Comparison of Predicted Power of 1999 using 2005, 2006,2007 and 2008 Model (OSD) 
1999 OSD Estimated MWh/day - 2005 Model 1999 OSD Estimated MWh/day - 2006 Model 
1999 OSD Estimated MWh/day - 2007 Model 1999 OSD Estimated MWh/day - 2008 Model
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Wind Farms
Comparison of Predicted Power of 1999 using 2005, 2006, 2007 and 2008 Model (An ual) 
1999 Estimated MWh/yr- 2005 Model 1999 Estimated MWh/yr- 20 6 Model
1999 Estimated MWh/yr -2007 Model 1999 Estimated MWh/yr-2008 Model
RESULTS: WIND ANALYSIS – ALL SITES 
        Comparison of Results for 2005, 2006, 2007 & 2008 shows: 
• Consistent power annual power production. 
• Consistent OSD power production from many wind farms. 
• New wind farms coming on-line. 
 
  
6 
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Other issues remain regarding 
SIP credits from EE/RE: 
Wind: 
• Degradation? 
• Distribution of power on the 
grid? 
• Curtailment? 
 
• Combined Heat and Power: 
• How to analyze/mixing layer? 
OTHER ISSUES 
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ISSUES: WIND ANALYSIS 
Degradation? 
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Wind Farms
Comparison of Predicted Power of 1999 using 2005, 2006, 2007 and 2008 Model (Annual) 
1999 Estimated MWh/yr- 2005 Model 1999 Estimated MWh/yr- 2006 Model
1999 Estimated MWh/yr -2007 Model 1999 Estimated MWh/yr-2008 Model
 
c0 c1 AdjR
2 RMSE CV-RMSE # Days c0 c1 AdjR
2 RMSE CV-RMSE # Days
BRAZ_WND_WND1 -3.20 71.82 0.36 422.40 49.2% 300 -338.22 92.29 0.52 242.31 52.0% 63
BRAZ_WND_WND2 -132.17 58.32 0.54 218.01 41.2% 269 -230.97 60.16 0.63 125.60 42.9% 63
BUFF_GAP_UNIT1 -331.94 117.87 0.65 379.09 35.3% 297 -297.96 85.67 0.56 207.12 47.6% 59
BUFF_GAP_UNIT2 -887.50 244.69 0.76 577.65 30.6% 266 -737.89 184.08 0.63 359.60 44.3% 58
BUFFALO_GAP_3 -59.03 84.66 0.33 522.43 62.1% 140 -231.45 92.04 0.56 226.85 41.9% 55
CALLAHAN_WND1 -353.72 132.02 0.73 356.35 28.9% 300 -459.17 125.36 0.73 208.68 33.0% 63
CAPRIDG4_CR4 -437.84 122.22 0.81 266.10 28.2% 172 -209.89 82.99 0.58 195.86 38.2% 62
CAPRIDGE_CR1* -132.52 165.79 0.55 612.99 35.2% 254 -416.36 170.12 0.50 479.11 45.0% 59
CAPRIDGE_CR2* -225.93 110.61 0.52 465.55 42.4% 297 -205.28 88.35 0.61 192.91 34.2% 63
CAPRIDGE_CR3 -272.14 135.33 0.47 629.93 47.6% 243 -316.90 126.24 0.60 280.50 35.8% 63
CSEC_CSECG1 -223.33 125.79 0.58 468.12 34.9% 302 -380.38 113.70 0.35 352.94 55.0% 63
CSEC_CSECG2 35.58 80.30 0.32 506.57 49.0% 303 -349.00 106.42 0.37 321.55 52.9% 63
ENAS_ENA1 0.55 40.61 0.35 239.50 47.4% 303 -134.31 44.40 0.33 145.42 54.9% 63
FLTCK_SSI -164.93 56.87 0.76 141.71 33.9% 106 -127.59 34.25 0.71 58.23 47.5% 35
GOAT_GOATWIND -376.28 91.27 0.77 222.78 33.6% 172 -211.95 62.69 0.58 150.45 45.2% 58
H_HOLLOW_WND1 -669.85 231.41 0.77 549.53 26.5% 291 -638.48 183.42 0.79 259.43 27.0% 63
HHOLLOW2_WIND1 -678.19 196.75 0.76 487.78 29.6% 283 -641.59 153.54 0.76 214.70 32.9% 60
HHOLLOW3_WND_1 -223.80 224.23 0.56 812.88 38.7% 284 -588.45 176.97 0.50 396.85 42.1% 63
HHOLLOW4_WND_1 -240.65 112.00 0.70 320.94 29.1% 300 -251.90 85.45 0.67 162.77 33.1% 63
INDNENR_INDNENR -235.78 84.54 0.49 306.71 43.9% 293 -418.43 102.11 0.52 221.77 45.9% 61
INDNENR_INDNENR_2 -242.64 80.51 0.49 298.35 45.4% 298 -355.56 88.56 0.48 210.22 49.3% 61
KING_NE_KINGNE -229.61 75.08 0.71 205.16 35.7% 302 -204.70 58.87 0.53 124.89 41.2% 62
KING_NW_KINGNW -148.63 74.84 0.56 281.15 43.0% 302 -174.02 64.28 0.44 163.94 43.1% 62
KING_SE_KINGSE -117.15 37.30 0.72 98.32 34.8% 302 -105.86 30.40 0.52 65.24 41.8% 62
KING_SW_KINGSW -55.67 47.37 0.48 215.98 46.8% 249 -166.35 56.57 0.47 135.17 42.1% 62
LNCRK_G83 -581.74 186.05 0.75 471.82 28.9% 291 -672.39 185.86 0.77 276.20 29.2% 63
LNCRK2_G871 -62.88 54.11 0.23 436.07 74.2% 301 -330.20 97.72 0.76 148.96 28.6% 63
LNCRK2_G872 -62.33 54.35 0.23 431.85 73.0% 300 -311.33 93.65 0.75 149.06 29.6% 63
MCDLD_FCW1 -261.58 129.13 0.63 436.51 34.0% 302 -262.32 102.72 0.57 244.08 38.3% 62
MCDLD_SBW1 127.31 43.76 0.35 213.49 37.8% 198 -207.34 74.61 0.51 191.31 43.9% 60
RDCANYON_RDCNY1 -85.80 88.82 0.61 309.00 31.6% 300 -285.18 94.48 0.57 221.72 41.2% 63
SWEC_G1 30.96 81.23 0.36 467.08 50.9% 271 -450.93 124.50 0.61 224.19 36.0% 62
SWEETWN2_WND2 -203.60 99.17 0.67 306.94 31.1% 301 -352.94 96.03 0.79 137.20 28.0% 61
SWEETWN2_WND24 -79.06 20.45 0.81 43.19 26.1% 297 -67.70 16.14 0.75 25.95 35.1% 61
SWEETWN3_WND3 -323.71 132.31 0.77 320.42 25.3% 301 -387.26 114.42 0.81 152.76 24.8% 61
SWEETWN4_WND4A -216.50 101.15 0.60 360.55 35.3% 289 -234.23 85.88 0.78 124.35 22.2% 51
SWEETWN4_WND4B -188.65 92.53 0.61 325.22 35.3% 298 -250.17 80.92 0.77 120.01 26.4% 63
SWEETWND_WND1 -128.60 43.26 0.72 118.60 30.6% 299 -140.22 36.73 0.64 71.60 40.3% 57
SWEETWND4_WND5 -165.82 74.94 0.66 238.10 32.4% 301 -205.33 62.22 0.73 103.94 30.9% 63
TKWSW_CHAMPION 259.48 51.02 0.17 491.91 54.9% 277 -79.88 67.02 0.22 282.28 54.0% 63
TKWSW1_ROSCOE -656.21 211.78 0.61 758.84 40.6% 197 -367.91 132.20 0.29 470.27 57.3% 63
TRENT_TRENT -451.65 159.51 0.66 503.74 34.5% 302 -532.51 147.72 0.68 274.50 36.4% 63
WEC_WECG1 23.41 50.61 0.45 241.81 37.1% 303 -255.65 73.34 0.36 223.51 55.4% 63
DELAWARE_WIND_NWP -76.64 12.29 0.73 54.17 31.1% 259 -115.93 14.34 0.84 32.90 35.8% 51
INDNNWP_INDNNWP -273.23 87.62 0.47 326.36 45.6% 296 -418.53 99.60 0.48 228.40 48.8% 60
KUNITZ_WIND_LGE -91.95 10.67 0.72 48.89 39.2% 255 -97.95 10.14 0.79 27.66 55.6% 50
SGMTN_SIGNALMT -1.54 27.17 0.47 119.25 41.5% 300 -113.08 29.53 0.45 73.40 51.9% 62
SW_MESA_SW_MESA -157.18 72.31 0.59 254.00 41.1% 302 -317.10 82.70 0.52 179.31 45.3% 62
WOODWRD1_WOODWRD1 -476.27 97.66 0.70 228.22 36.5% 297 -589.71 110.96 0.69 166.00 41.7% 60
WOODWRD2_WOODWRD2 -427.65 89.86 0.71 203.95 34.7% 296 -563.20 106.68 0.72 149.55 38.7% 60
Wind Farm
Statistical Parameters of 2008 Non-OSP Daily Models Statistical Parameters of 2008 OSP Daily Models
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Indian Mesa (82.5MW) - Wind Power Generation of Sliding 12-Month Period (2002-2008)
First 12-month - 90th Maximum 10th Percentile 25th Percentile
50th Percentile 75th Percentile 90th Percentile 99th Percentile
Minimum Mean Total Capacity Mean Wind Speed- NOAA-FST
ISSUES: WIND ANALYSIS 
Degradation? 
Sliding analysis used to see month-by-month variations. 
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Wind Farms
Comparison of Predicted Power of 1999 using 2005, 2006, 2007 and 2008 Model (Annual) 
1999 Estimated MWh/yr- 2005 Model 1999 Estimated MWh/yr- 2006 Model
1999 Estimated MWh/yr -2007 Model 1999 Estimated MWh/yr-2008 Model
 
c0 c1 AdjR
2 RMSE CV-RMSE # Days c0 c1 AdjR
2 RMSE CV-RMSE # Days
BRAZ_WND_WND1 -3.20 71.82 0.36 422.40 49.2% 300 -338.22 92.29 0.52 242.31 52.0% 63
BRAZ_WND_WND2 -132.17 58.32 0.54 218.01 41.2% 269 -230.97 60.16 0.63 125.60 42.9% 63
BUFF_GAP_UNIT1 -331.94 117.87 0.65 379.09 35.3% 297 -297.96 85.67 0.56 207.12 47.6% 59
BUFF_GAP_UNIT2 -887.50 244.69 0.76 577.65 30.6% 266 -737.89 184.08 0.63 359.60 44.3% 58
BUFFALO_GAP_3 -59.03 84.66 0.33 522.43 62.1% 140 -231.45 92.04 0.56 226.85 41.9% 55
CALLAHAN_WND1 -353.72 132.02 0.73 356.35 28.9% 300 -459.17 125.36 0.73 208.68 33.0% 63
CAPRIDG4_CR4 -437.84 122.22 0.81 266.10 28.2% 172 -209.89 82.99 0.58 195.86 38.2% 62
CAPRIDGE_CR1* -132.52 165.79 0.55 612.99 35.2% 254 -416.36 170.12 0.50 479.11 45.0% 59
CAPRIDGE_CR2* -225.93 110.61 0.52 465.55 42.4% 297 -205.28 88.35 0.61 192.91 34.2% 63
CAPRIDGE_CR3 -272.14 135.33 0.47 629.93 47.6% 243 -316.90 126.24 0.60 280.50 35.8% 63
CSEC_CSECG1 -223.33 125.79 0.58 468.12 34.9% 302 -380.38 113.70 0.35 352.94 55.0% 63
CSEC_CSECG2 35.58 80.30 0.32 506.57 49.0% 303 -349.00 106.42 0.37 321.55 52.9% 63
ENAS_ENA1 0.55 40.61 0.35 239.50 47.4% 303 -134.31 44.40 0.33 145.42 54.9% 63
FLTCK_SSI -164.93 56.87 0.76 141.71 33.9% 106 -127.59 34.25 0.71 58.23 47.5% 35
GOAT_GOATWIND -376.28 91.27 0.77 222.78 33.6% 172 -211.95 62.69 0.58 150.45 45.2% 58
H_HOLLOW_WND1 -669.85 231.41 0.77 549.53 26.5% 291 -638.48 183.42 0.79 259.43 27.0% 63
HHOLLOW2_WIND1 -678.19 196.75 0.76 487.78 29.6% 283 -641.59 153.54 0.76 214.70 32.9% 60
HHOLLOW3_WND_1 -223.80 224.23 0.56 812.88 38.7% 284 -588.45 176.97 0.50 396.85 42.1% 63
HHOLLOW4_WND_1 -240.65 112.00 0.70 320.94 29.1% 300 -251.90 85.45 0.67 162.77 33.1% 63
INDNENR_INDNENR -235.78 84.54 0.49 306.71 43.9% 293 -418.43 102.11 0.52 221.77 45.9% 61
INDNENR_INDNENR_2 -242.64 80.51 0.49 298.35 45.4% 298 -355.56 88.56 0.48 210.22 49.3% 61
KING_NE_KINGNE -229.61 75.08 0.71 205.16 35.7% 302 -204.70 58.87 0.53 124.89 41.2% 62
KING_NW_KINGNW -148.63 74.84 0.56 281.15 43.0% 302 -174.02 64.28 0.44 163.94 43.1% 62
KING_SE_KINGSE -117.15 37.30 0.72 98.32 34.8% 302 -105.86 30.40 0.52 65.24 41.8% 62
KING_SW_KINGSW -55.67 47.37 0.48 215.98 46.8% 249 -166.35 56.57 0.47 135.17 42.1% 62
LNCRK_G83 -581.74 186.05 0.75 471.82 28.9% 291 -672.39 185.86 0.77 276.20 29.2% 63
LNCRK2_G871 -62.88 54.11 0.23 436.07 74.2% 301 -330.20 97.72 0.76 148.96 28.6% 63
LNCRK2_G872 -62.33 54.35 0.23 431.85 73.0% 300 -311.33 93.65 0.75 149.06 29.6% 63
MCDLD_FCW1 -261.58 129.13 0.63 436.51 34.0% 302 -262.32 102.72 0.57 244.08 38.3% 62
MCDLD_SBW1 127.31 43.76 0.35 213.49 37.8% 198 -207.34 74.61 0.51 191.31 43.9% 60
RDCANYON_RDCNY1 -85.80 88.82 0.61 309.00 31.6% 300 -285.18 94.48 0.57 221.72 41.2% 63
SWEC_G1 30.96 81.23 0.36 467.08 50.9% 271 -450.93 124.50 0.61 224.19 36.0% 62
SWEETWN2_WND2 -203.60 99.17 0.67 306.94 31.1% 301 -352.94 96.03 0.79 137.20 28.0% 61
SWEETWN2_WND24 -79.06 20.45 0.81 43.19 26.1% 297 -67.70 16.14 0.75 25.95 35.1% 61
SWEETWN3_WND3 -323.71 132.31 0.77 320.42 25.3% 301 -387.26 114.42 0.81 152.76 24.8% 61
SWEETWN4_WND4A -216.50 101.15 0.60 360.55 35.3% 289 -234.23 85.88 0.78 124.35 22.2% 51
SWEETWN4_WND4B -188.65 92.53 0.61 325.22 35.3% 298 -250.17 80.92 0.77 120.01 26.4% 63
SWEETWND_WND1 -128.60 43.26 0.72 118.60 30.6% 299 -140.22 36.73 0.64 71.60 40.3% 57
SWEETWND4_WND5 -165.82 74.94 0.66 238.10 32.4% 301 -205.33 62.22 0.73 103.94 30.9% 63
TKWSW_CHAMPION 259.48 51.02 0.17 491.91 54.9% 277 -79.88 67.02 0.22 282.28 54.0% 63
TKWSW1_ROSCOE -656.21 211.78 0.61 758.84 40.6% 197 -367.91 132.20 0.29 470.27 57.3% 63
TRENT_TRENT -451.65 159.51 0.66 503.74 34.5% 302 -532.51 147.72 0.68 274.50 36.4% 63
WEC_WECG1 23.41 50.61 0.45 241.81 37.1% 303 -255.65 73.34 0.36 223.51 55.4% 63
DELAWARE_WIND_NWP -76.64 12.29 0.73 54.17 31.1% 259 -115.93 14.34 0.84 32.90 35.8% 51
INDNNWP_INDNNWP -273.23 87.62 0.47 326.36 45.6% 296 -418.53 99.60 0.48 228.40 48.8% 60
KUNITZ_WIND_LGE -91.95 10.67 0.72 48.89 39.2% 255 -97.95 10.14 0.79 27.66 55.6% 50
SGMTN_SIGNALMT -1.54 27.17 0.47 119.25 41.5% 300 -113.08 29.53 0.45 73.40 51.9% 62
SW_MESA_SW_MESA -157.18 72.31 0.59 254.00 41.1% 302 -317.10 82.70 0.52 179.31 45.3% 62
WOODWRD1_WOODWRD1 -476.27 97.66 0.70 228.22 36.5% 297 -589.71 110.96 0.69 166.00 41.7% 60
WOODWRD2_WOODWRD2 -427.65 89.86 0.71 203.95 34.7% 296 -563.20 106.68 0.72 149.55 38.7% 60
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ISSUES: WIND ANALYSIS 
Degradation? 
Sliding analysis used to see month-by-month variations. 
Most sites showed more production after 4 years. 
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Wind Farms
Comparison of Predicted Power of 1999 using 2005, 2006, 2007 and 2008 Model (Annual) 
1999 Estimated MWh/yr- 2005 Model 1999 Estimated MWh/yr- 2006 Model
1999 Estimated MWh/yr -2007 Model 1999 Estimated MWh/yr-2008 Model
 
c0 c1 AdjR
2 RMSE CV-RMSE # Days c0 c1 AdjR
2 RMSE CV-RMSE # Days
BRAZ_WND_WND1 -3.20 71.82 0.36 422.40 49.2% 300 -338.22 92.29 0.52 242.31 52.0% 63
BRAZ_WND_WND2 -132.17 58.32 0.54 218.01 41.2% 269 -230.97 60.16 0.63 125.60 42.9% 63
BUFF_GAP_UNIT1 -331.94 117.87 0.65 379.09 35.3% 297 -297.96 85.67 0.56 207.12 47.6% 59
BUFF_GAP_UNIT2 -887.50 244.69 0.76 577.65 30.6% 266 -737.89 184.08 0.63 359.60 44.3% 58
BUFFALO_GAP_3 -59.03 84.66 0.33 522.43 62.1% 140 -231.45 92.04 0.56 226.85 41.9% 55
CALLAHAN_WND1 -353.72 132.02 0.73 356.35 28.9% 300 -459.17 125.36 0.73 208.68 33.0% 63
CAPRIDG4_CR4 -437.84 122.22 0.81 266.10 28.2% 172 -209.89 82.99 0.58 195.86 38.2% 62
CAPRIDGE_CR1* -132.52 165.79 0.55 612.99 35.2% 254 -416.36 170.12 0.50 479.11 45.0% 59
CAPRIDGE_CR2* -225.93 110.61 0.52 465.55 42.4% 297 -205.28 88.35 0.61 192.91 34.2% 63
CAPRIDGE_CR3 -272.14 135.33 0.47 629.93 47.6% 243 -316.90 126.24 0.60 280.50 35.8% 63
CSEC_CSECG1 -223.33 125.79 0.58 468.12 34.9% 302 -380.38 113.70 0.35 352.94 55.0% 63
CSEC_CSECG2 35.58 80.30 0.32 506.57 49.0% 303 -349.00 106.42 0.37 321.55 52.9% 63
ENAS_ENA1 0.55 40.61 0.35 239.50 47.4% 303 -134.31 44.40 0.33 145.42 54.9% 63
FLTCK_SSI -164.93 56.87 0.76 141.71 33.9% 106 -127.59 34.25 0.71 58.23 47.5% 35
GOAT_GOATWIND -376.28 91.27 0.77 222.78 33.6% 172 -211.95 62.69 0.58 150.45 45.2% 58
H_HOLLOW_WND1 -669.85 231.41 0.77 549.53 26.5% 291 -638.48 183.42 0.79 259.43 27.0% 63
HHOLLOW2_WIND1 -678.19 196.75 0.76 487.78 29.6% 283 -641.59 153.54 0.76 214.70 32.9% 60
HHOLLOW3_WND_1 -223.80 224.23 0.56 812.88 38.7% 284 -588.45 176.97 0.50 396.85 42.1% 63
HHOLLOW4_WND_1 -240.65 112.00 0.70 320.94 29.1% 300 -251.90 85.45 0.67 162.77 33.1% 63
INDNENR_INDNENR -235.78 84.54 0.49 306.71 43.9% 293 -418.43 102.11 0.52 221.77 45.9% 61
INDNENR_INDNENR_2 -242.64 80.51 0.49 298.35 45.4% 298 -355.56 88.56 0.48 210.22 49.3% 61
KING_NE_KINGNE -229.61 75.08 0.71 205.16 35.7% 302 -204.70 58.87 0.53 124.89 41.2% 62
KING_NW_KINGNW -148.63 74.84 0.56 281.15 43.0% 302 -174.02 64.28 0.44 163.94 43.1% 62
KING_SE_KINGSE -117.15 37.30 0.72 98.32 34.8% 302 -105.86 30.40 0.52 65.24 41.8% 62
KING_SW_KINGSW -55.67 47.37 0.48 215.98 46.8% 249 -166.35 56.57 0.47 135.17 42.1% 62
LNCRK_G83 -581.74 186.05 0.75 471.82 28.9% 291 -672.39 185.86 0.77 276.20 29.2% 63
LNCRK2_G871 -62.88 54.11 0.23 436.07 74.2% 301 -330.20 97.72 0.76 148.96 28.6% 63
LNCRK2_G872 -62.33 54.35 0.23 431.85 73.0% 300 -311.33 93.65 0.75 149.06 29.6% 63
MCDLD_FCW1 -261.58 129.13 0.63 436.51 34.0% 302 -262.32 102.72 0.57 244.08 38.3% 62
MCDLD_SBW1 127.31 43.76 0.35 213.49 37.8% 198 -207.34 74.61 0.51 191.31 43.9% 60
RDCANYON_RDCNY1 -85.80 88.82 0.61 309.00 31.6% 300 -285.18 94.48 0.57 221.72 41.2% 63
SWEC_G1 30.96 81.23 0.36 467.08 50.9% 271 -450.93 124.50 0.61 224.19 36.0% 62
SWEETWN2_WND2 -203.60 99.17 0.67 306.94 31.1% 301 -352.94 96.03 0.79 137.20 28.0% 61
SWEETWN2_WND24 -79.06 20.45 0.81 43.19 26.1% 297 -67.70 16.14 0.75 25.95 35.1% 61
SWEETWN3_WND3 -323.71 132.31 0.77 320.42 25.3% 301 -387.26 114.42 0.81 152.76 24.8% 61
SWEETWN4_WND4A -216.50 101.15 0.60 360.55 35.3% 289 -234.23 85.88 0.78 124.35 22.2% 51
SWEETWN4_WND4B -188.65 92.53 0.61 325.22 35.3% 298 -250.17 80.92 0.77 120.01 26.4% 63
SWEETWND_WND1 -128.60 43.26 0.72 118.60 30.6% 299 -140.22 36.73 0.64 71.60 40.3% 57
SWEETWND4_WND5 -165.82 74.94 0.66 238.10 32.4% 301 -205.33 62.22 0.73 103.94 30.9% 63
TKWSW_CHAMPION 259.48 51.02 0.17 491.91 54.9% 277 -79.88 67.02 0.22 282.28 54.0% 63
TKWSW1_ROSCOE -656.21 211.78 0.61 758.84 40.6% 197 -367.91 132.20 0.29 470.27 57.3% 63
TRENT_TRENT -451.65 159.51 0.66 503.74 34.5% 302 -532.51 147.72 0.68 274.50 36.4% 63
WEC_WECG1 23.41 50.61 0.45 241.81 37.1% 303 -255.65 73.34 0.36 223.51 55.4% 63
DELAWARE_WIND_NWP -76.64 12.29 0.73 54.17 31.1% 259 -115.93 14.34 0.84 32.90 35.8% 51
INDNNWP_INDNNWP -273.23 87.62 0.47 326.36 45.6% 296 -418.53 99.60 0.48 228.40 48.8% 60
KUNITZ_WIND_LGE -91.95 10.67 0.72 48.89 39.2% 255 -97.95 10.14 0.79 27.66 55.6% 50
SGMTN_SIGNALMT -1.54 27.17 0.47 119.25 41.5% 300 -113.08 29.53 0.45 73.40 51.9% 62
SW_MESA_SW_MESA -157.18 72.31 0.59 254.00 41.1% 302 -317.10 82.70 0.52 179.31 45.3% 62
WOODWRD1_WOODWRD1 -476.27 97.66 0.70 228.22 36.5% 297 -589.71 110.96 0.69 166.00 41.7% 60
WOODWRD2_WOODWRD2 -427.65 89.86 0.71 203.95 34.7% 296 -563.20 106.68 0.72 149.55 38.7% 60
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Distribution of power on the grid? 
ISSUES: WIND ANALYSIS 
Curtailment is an issue. 
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Curtailment? 
 
To better understand 
curtailment data from 
Indian Mesa analyzed. 
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ISSUES: CHP – How to Analyze? 
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OSD NOx reduction levels   (Preliminary Estimates) All ERCOT
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OSD NOx reduction levels   (Preliminary Estimates) All ERCOT
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OSD NOx reduction levels   (Preliminary Estimates) All ERCOT
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OSD NOx reduction levels   (Preliminary Estimates) All ERCOT
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OSD NOx reduction levels   (Preliminary Estimates) All ERCOT
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OSD NOx reduction levels   (Preliminary Estimates) All ERCOT
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OSD NOx reduction levels   (Preliminary Estimates) All ERCOT
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OSD NOx reduction levels   (Preliminary Estimates) All ERCOT
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OSD NOx reduction levels   (Preliminary Estimates) All ERCOT
0.0
10.0
20.0
30.0
40.0
50.0
60.0
70.0
80.0
2005 Cum.
2006
Cum.
2007
Cum.
2008
Cum.
2009
Cum.
2010
Cum.
2011
Cum.
2012
Cum.
2013
Cum.
2014
Cum.
2015
Cum.
2016
Cum.
2017
Cum.
2018
Cum.
2019
Cum.
2020
T
o
n
s
/O
z
o
n
e
 S
e
a
s
o
n
 D
a
y
ESL- Single Family ESL- Multifamily PUC (SB7) PUC (SB5 grant program)
SECO Wind- ERCOT ESL- Commercial Federal Buildings
Furnace Pilot Light Program SEER13- Single Family SEER13- Multifamily
2009 Integrated Emissions Savings (2013) 
 
 
 
 
 
 
 
 
 
 
 
 
ESL Code Compliance    (8.72 tons/day) 
PUC SB5,SB7 programs (6.28 tons/day) 
SECO Political Sub.        (1.01 tons/day) 
Green Power (Wind)       (25.9 tons/day) 
Residential AC Retrofits  (11.0 tons/day) 
Total                                (52.91 tons/day) 
INTEGRATED NOx SAVINGS 
p.  53 Energy Systems Laboratory  © 2010 
 
OSD NOx reduction levels   (Preliminary Estimates) All ERCOT
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OSD NOx reduction levels   (Preliminary Estimates) All ERCOT
0.0
10.0
20.0
30.0
40.0
50.0
60.0
70.0
80.0
2005 Cum.
2006
Cum.
2007
Cum.
2008
Cum.
2009
Cum.
2010
Cum.
2011
Cum.
2012
Cum.
2013
Cum.
2014
Cum.
2015
Cum.
2016
Cum.
2017
Cum.
2018
Cum.
2019
Cum.
2020
T
o
n
s
/O
z
o
n
e
 S
e
a
s
o
n
 D
a
y
ESL- Single Family ESL- Multifamily PUC (SB7) PUC (SB5 grant program)
SECO Wind- ERCOT ESL- Commercial Federal Buildings
Furnace Pilot Light Program SEER13- Single Family SEER13- Multifamily
2009 Integrated Emissions Savings (2013) 
 
 
 
 
 
 
 
 
 
 
 
 
ESL Code Compliance    (8.72 tons/day) 
PUC SB5,SB7 programs (6.28 tons/day) 
SECO Political Sub.        (1.01 tons/day) 
Green Power (Wind)       (25.9 tons/day) 
Residential AC Retrofits  (11.0 tons/day) 
Total                                (52.91 tons/day) 
INTEGRATED NOx SAVINGS 
10 
p.  55 Energy Systems Laboratory  © 2010 
FUTURE: BETTER BASE-YEAR WIND PREDICTIONS 
Improve Base-year Wind Modeling using met. models 
p.  56 Energy Systems Laboratory  © 2010 
FUTURE: BETTER BASE-YEAR WIND PREDICTIONS 
Improve Base-year Wind Modeling using met. models 
p.  57 Energy Systems Laboratory  © 2010 
ESL Contact Information 
 
 
 
 
 
 
 
Jeff Haberl: jeffhaberl@tees.tamus.edu 
Bahman Yazdani:  bahmanyazdani@tees.tamus.edu 
Charles Culp: charlesculp@tees.tamus.edu 
http://eslsb5.tamu.edu 
 
